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a
n
s
f
e
r
e
i
n
e
s
H
y
d
r
i
d
i
o
n
s
v
o
n
W
a
s
s
e
r
s
t
o
￿
a
u
f
d
i
e
a
n
d
e
n
C
1
-
C
a
r
r
i
e
r
T
e
t
r
a
h
y
d
r
o
m
e
t
h
a
n
o
p
t
e
r
i
n
(
H
4
M
P
T
)
g
e
b
u
n
d
e
n
e
M
e
t
h
e
n
y
l
-
G
r
u
p
p
e
:
M
e
t
h
e
n
y
l
￿
H
4
M
P
T
+
+
H
2
￿
M
e
t
h
y
l
e
n
￿
H
4
M
P
T
+
H
+
￿
G
0
0
=
￿
5
:
5
k
J
=
m
o
l
(
1
)
D
a
m
i
t
s
t
e
l
l
t
d
i
e
s
e
s
E
n
z
y
m
(
H
m
d
)
d
e
n
e
r
s
t
e
n
u
n
d
e
i
n
z
i
g
e
n
r
e
i
n
o
r
g
a
n
i
s
c
h
e
n
H
y
d
r
o
g
e
-
n
i
e
r
u
n
g
s
k
a
t
a
l
y
s
a
t
o
r
d
a
r
,
d
e
n
m
a
n
i
n
d
e
r
N
a
t
u
r
k
e
n
n
t
.
B
e
i
a
l
l
e
n
a
n
d
e
r
e
n
H
y
d
r
o
g
e
n
a
s
e
n
w
i
r
d
H
2
a
n
e
i
n
e
m
e
n
z
y
m
g
e
b
u
n
d
e
n
e
n
,
z
w
e
i
k
e
r
n
i
g
e
n
￿
U
b
e
r
g
a
n
g
s
m
e
t
a
l
l
k
o
m
p
l
e
x
a
k
t
i
v
i
e
r
t
,
w
o
r
a
u
f
d
i
e
h
e
t
e
r
o
l
y
t
i
s
c
h
e
S
p
a
l
t
u
n
g
￿
u
b
e
r
e
i
n
M
e
t
a
l
l
-
H
y
d
r
i
d
-
I
n
t
e
r
m
e
d
i
a
t
e
r
f
o
l
g
t
.
D
a
g
e
g
e
n
w
i
r
d
i
m
F
a
l
l
e
v
o
n
H
m
d
n
i
c
h
t
d
e
r
W
a
s
s
e
r
s
t
o
￿
,
s
o
n
d
e
r
n
d
e
r
H
y
d
r
i
d
a
k
z
e
p
t
o
r
a
k
t
i
v
i
e
r
t
.
A
u
f
g
r
u
n
d
z
a
h
l
r
e
i
c
h
e
r
f
u
n
k
t
i
o
n
e
l
l
e
r
u
n
d
t
h
e
o
r
e
t
i
s
c
h
e
r
S
t
u
d
i
e
n
w
u
r
d
e
e
i
n
M
e
c
h
a
n
i
s
m
u
s
v
o
r
g
e
s
c
h
l
a
g
e
n
,
b
e
i
d
e
m
e
i
n
e
b
i
f
u
n
k
t
i
o
n
e
l
l
e
K
a
t
a
l
y
s
e
u
n
t
e
r
B
e
t
e
i
l
i
g
u
n
g
d
e
r
k
o
n
f
o
r
m
a
t
i
o
-
n
e
l
l
a
k
t
i
v
i
e
r
t
e
n
L
e
w
i
s
-
S
￿
a
u
r
e
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
u
n
d
e
i
n
e
r
u
n
b
e
k
a
n
n
t
e
n
B
r
￿
n
s
t
e
d
-
B
a
s
e
e
r
f
o
l
g
t
.
V
o
r
k
u
r
z
e
m
w
u
r
d
e
e
n
t
d
e
c
k
t
,
d
a
￿
f
￿
u
r
d
i
e
e
n
z
y
m
a
t
i
s
c
h
e
A
k
t
i
v
i
t
￿
a
t
e
i
n
n
i
e
d
e
r
m
o
l
e
k
u
l
a
r
e
r
C
o
f
a
k
t
o
r
e
r
f
o
r
d
e
r
l
i
c
h
i
s
t
,
d
e
s
s
e
n
c
h
e
m
i
s
c
h
e
N
a
t
u
r
a
l
l
e
r
d
i
n
g
s
n
o
c
h
n
i
c
h
t
g
e
k
l
￿
a
r
t
w
e
r
d
e
n
k
o
n
n
t
e
.
F
￿
u
r
e
i
n
v
o
l
l
s
t
￿
a
n
d
i
g
e
s
B
i
l
d
v
o
m
R
e
a
k
t
i
o
n
s
m
e
c
h
a
n
i
s
m
u
s
i
s
t
e
i
n
a
t
o
m
a
r
e
s
M
o
d
e
l
l
d
e
s
E
n
z
y
m
s
e
i
n
s
c
h
l
i
e
￿
l
i
c
h
s
e
i
n
e
s
C
o
f
a
k
t
o
r
s
e
r
f
o
r
d
e
r
l
i
c
h
.
Z
i
e
l
d
e
r
v
o
r
l
i
e
g
e
n
d
e
n
A
r
b
e
i
t
w
a
r
d
a
h
e
r
d
i
e
B
e
s
t
i
m
m
u
n
g
d
e
r
E
n
z
y
m
s
t
r
u
k
t
u
r
m
i
t
t
e
l
s
R
￿
o
n
t
g
e
n
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
e
.
U
m
d
i
e
E
r
f
o
l
g
s
w
a
h
r
s
c
h
e
i
n
l
i
c
h
k
e
i
t
z
u
e
r
h
￿
o
h
e
n
,
w
u
r
d
e
n
E
n
z
y
m
e
v
o
n
d
r
e
i
v
e
r
s
c
h
i
e
d
e
-
n
e
n
O
r
g
a
n
i
s
m
e
n
v
e
r
w
e
n
d
e
t
.
D
a
s
E
n
z
y
m
a
u
s
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
m
a
r
b
u
r
g
e
n
s
i
s
w
u
r
d
e
i
n
a
k
t
i
v
e
r
F
o
r
m
a
u
s
d
i
e
s
e
m
m
o
d
e
r
a
t
t
h
e
r
m
o
p
h
i
l
e
n
O
r
g
a
n
i
s
m
u
s
i
s
o
l
i
e
r
t
,
w
￿
a
h
r
e
n
d
d
i
e
i
n
a
k
t
i
v
e
n
A
p
o
e
n
z
y
m
e
a
u
s
d
e
n
H
y
p
e
r
t
h
e
r
m
o
p
h
i
l
e
n
M
e
t
h
a
n
o
c
o
c
c
u
s
j
a
n
n
a
s
c
h
i
i
u
n
d
M
e
-
t
h
a
n
o
p
y
r
u
s
k
a
n
d
l
e
r
i
i
n
E
.
c
o
l
i
p
r
o
d
u
z
i
e
r
t
w
u
r
d
e
n
.
V
o
n
d
e
m
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
g
e
r
e
i
n
i
g
t
e
n
E
n
z
y
m
k
o
n
n
t
e
n
K
r
i
s
t
a
l
l
e
d
e
r
a
p
p
a
r
e
n
t
e
n
R
a
u
m
g
r
u
p
p
e
P
6
2
2
e
r
h
a
l
t
e
n
w
e
r
d
e
n
,
a
n
d
e
n
e
n
n
a
t
i
v
e
D
a
t
e
n
b
i
s
z
u
e
i
n
e
r
A
u
￿
￿
o
s
u
n
g
v
o
n
2
.
3
￿
A
g
e
s
a
m
m
e
l
t
w
u
r
d
e
n
.
E
i
n
e
E
v
a
l
u
i
e
r
u
n
g
d
e
r
a
n
K
r
i
s
t
a
l
l
e
n
d
e
s
E
n
z
y
m
s
a
u
s
M
.
m
a
r
-
b
u
r
g
e
n
s
i
s
g
e
m
e
s
s
e
n
e
n
D
a
t
e
n
s
￿
a
t
z
e
h
i
n
s
i
c
h
t
l
i
c
h
i
h
r
e
r
W
i
l
s
o
n
-
S
t
a
t
i
s
t
i
k
e
n
e
r
g
a
b
,
d
a
￿
s
i
c
h
d
i
e
s
e
i
n
z
w
e
i
G
r
u
p
p
e
n
m
i
t
h
o
h
e
m
(
￿
8
0
￿
A
2
)
u
n
d
n
i
e
d
r
i
g
e
m
(
￿
4
0
￿
A
2
)
m
i
t
t
l
e
r
e
m
T
e
m
-
p
e
r
a
t
u
r
f
a
k
t
o
r
a
u
f
t
e
i
l
e
n
,
w
a
s
m
￿
o
g
l
i
c
h
e
r
w
e
i
s
e
a
u
f
d
a
s
V
o
r
l
i
e
g
e
n
e
i
n
e
r
"
o
￿
e
n
e
n
\
u
n
d
e
i
n
e
r
"
g
e
s
c
h
l
o
s
s
e
n
e
n
\
F
o
r
m
h
i
n
d
e
u
t
e
n
k
￿
o
n
n
t
e
.
G
u
t
e
D
a
t
e
n
b
i
s
z
u
m
i
t
t
l
e
r
e
r
A
u
￿
￿
o
s
u
n
g
k
o
n
n
t
e
n
a
u
c
h
a
n
e
i
n
e
r
k
o
n
v
e
n
t
i
o
n
e
l
l
e
n
R
￿
o
n
t
-
g
e
n
q
u
e
l
l
e
g
e
s
a
m
m
e
l
t
w
e
r
d
e
n
.
W
e
i
l
z
u
n
￿
a
c
h
s
t
k
e
i
n
e
M
￿
o
g
l
i
c
h
k
e
i
t
z
u
r
P
r
o
d
u
k
t
i
o
n
S
e
M
e
t
-
m
a
r
k
i
e
r
t
e
n
E
n
z
y
m
s
i
n
e
i
n
e
m
a
u
t
o
t
r
o
p
h
e
n
O
r
g
a
n
i
s
m
u
s
z
u
b
e
s
t
e
h
e
n
s
c
h
i
e
n
,
w
u
r
d
e
v
e
r
-
s
u
c
h
t
,
d
i
e
S
t
r
u
k
t
u
r
d
u
r
c
h
m
e
h
r
f
a
c
h
e
n
i
s
o
m
o
r
p
h
e
n
E
r
s
a
t
z
(
M
I
R
)
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
v
o
n
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
n
z
u
b
e
s
t
i
m
m
e
n
.
D
a
f
￿
u
r
w
u
r
d
e
i
n
e
i
n
e
r
G
r
o
￿
f
e
r
m
e
n
t
a
t
i
o
n
u
n
t
e
r
N
i
-
l
i
m
i
t
i
e
r
t
e
n
B
e
d
i
n
g
u
n
g
e
n
e
i
n
e
f
￿
u
r
d
i
e
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
a
u
s
r
e
i
c
h
e
n
d
e
M
e
n
g
e
a
n
P
r
o
-
t
e
i
n
m
a
t
e
r
i
a
l
b
e
r
e
i
t
g
e
s
t
e
l
l
t
.1
6
A
n
v
e
r
s
c
h
i
e
d
e
n
e
n
p
o
t
e
n
t
i
e
l
l
e
n
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
n
w
u
r
d
e
e
i
n
e
g
r
o
￿
e
A
n
z
a
h
l
v
o
n
D
i
￿
r
a
k
t
i
o
n
s
d
a
t
e
n
s
￿
a
t
z
e
n
g
e
s
a
m
m
e
l
t
.
A
l
l
e
r
d
i
n
g
s
k
o
n
n
t
e
n
i
n
k
e
i
n
e
m
F
a
l
l
S
c
h
w
e
r
a
t
o
m
p
o
-
s
i
t
i
o
n
e
n
b
e
s
t
i
m
m
t
w
e
r
d
e
n
.
F
￿
u
r
Q
u
e
c
k
s
i
l
b
e
r
v
e
r
b
i
n
d
u
n
g
e
n
k
o
n
n
t
e
e
i
n
e
B
i
n
d
u
n
g
a
n
d
a
s
P
r
o
t
e
i
n
d
u
r
c
h
u
n
a
b
h
￿
a
n
g
i
g
e
M
e
t
h
o
d
e
n
n
a
c
h
g
e
w
i
e
s
e
n
w
e
r
d
e
n
.
D
a
d
i
e
h
i
e
r
m
i
t
b
e
h
a
n
d
e
l
-
t
e
n
K
r
i
s
t
a
l
l
e
n
i
c
h
t
i
s
o
m
o
r
p
h
z
u
d
e
n
n
a
t
i
v
e
n
P
r
o
t
e
i
n
k
r
i
s
t
a
l
l
e
n
w
a
r
e
n
,
w
u
r
d
e
i
n
e
i
n
e
m
n
￿
a
c
h
s
t
e
n
S
c
h
r
i
t
t
v
e
r
s
u
c
h
t
,
d
i
e
S
t
r
u
k
t
u
r
￿
u
b
e
r
d
i
e
a
n
o
m
a
l
e
D
i
s
p
e
r
s
i
o
n
d
e
s
Q
u
e
c
k
s
i
l
b
e
r
s
a
n
d
e
n
n
i
c
h
t
-
i
s
o
m
o
r
p
h
e
n
D
e
r
i
v
a
t
e
n
z
u
b
e
s
t
i
m
m
e
n
.
D
i
e
e
n
t
s
p
r
e
c
h
e
n
d
e
n
M
A
D
-
u
n
d
S
A
D
-
E
x
p
e
r
i
m
e
n
t
e
(
m
u
l
t
i
p
l
e
b
z
w
.
s
i
n
g
l
e
w
a
v
e
l
e
n
g
t
h
a
n
o
m
a
l
o
u
s
d
i
s
p
e
r
s
i
o
n
)
v
e
r
l
i
e
f
e
n
e
b
e
n
f
a
l
l
s
n
i
c
h
t
e
r
f
o
l
g
r
e
i
c
h
,
w
a
s
z
u
d
i
e
s
e
m
Z
e
i
t
p
u
n
k
t
a
u
f
d
i
e
u
n
z
u
r
e
i
c
h
e
n
d
e
Q
u
a
l
i
t
￿
a
t
d
e
r
D
e
r
i
v
a
t
e
b
z
w
.
d
e
r
g
e
s
a
m
m
e
l
t
e
n
D
a
t
e
n
z
u
r
￿
u
c
k
g
e
f
￿
u
h
r
t
w
u
r
d
e
.
D
u
r
c
h
F
e
r
m
e
n
t
a
t
i
o
n
i
n
G
e
g
e
n
w
a
r
t
v
o
n
S
e
M
e
t
g
e
l
a
n
g
D
r
.
S
e
i
g
o
S
h
i
m
a
(
M
P
I
M
a
r
b
u
r
g
)
e
i
n
S
e
-
E
i
n
b
a
u
i
m
a
u
t
o
t
r
o
p
h
e
n
A
r
c
h
a
e
o
n
M
.
m
a
r
b
u
r
g
e
n
s
i
s
,
s
o
d
a
￿
M
A
D
-
u
n
d
S
A
D
-
E
x
p
e
r
i
m
e
n
t
e
a
n
d
e
r
S
e
-
K
a
n
t
e
d
u
r
c
h
g
e
f
￿
u
h
r
t
w
e
r
d
e
n
k
o
n
n
t
e
n
.
O
b
w
o
h
l
d
i
e
D
a
t
e
n
q
u
a
l
i
t
￿
a
t
b
e
i
e
i
n
i
g
e
n
d
i
e
s
e
r
E
x
p
e
r
i
m
e
n
t
e
s
e
h
r
g
u
t
u
n
d
d
i
e
A
n
w
e
s
e
n
h
e
i
t
d
e
r
a
n
o
m
a
l
e
n
S
t
r
e
u
a
t
o
m
e
g
e
s
i
c
h
e
r
t
w
a
r
,
g
e
l
a
n
g
a
u
c
h
d
i
e
s
e
s
M
a
l
k
e
i
n
e
B
e
s
t
i
m
m
u
n
g
d
e
r
S
e
-
P
o
s
i
t
i
o
n
e
n
.
E
i
n
e
n
￿
a
h
e
r
e
U
n
t
e
r
s
u
c
h
u
n
g
e
r
g
a
b
d
i
e
U
r
s
a
c
h
e
d
e
r
b
i
s
h
e
r
i
g
e
n
F
e
h
l
v
e
r
s
u
c
h
e
:
b
e
i
a
l
l
e
n
u
n
t
e
r
s
u
c
h
t
e
n
K
r
i
s
t
a
l
l
e
n
h
a
n
d
e
l
t
e
e
s
s
i
c
h
u
m
p
e
r
f
e
k
t
e
m
e
r
o
h
e
d
r
a
l
e
Z
w
i
l
l
i
n
g
e
;
d
i
e
w
a
h
r
e
R
a
u
m
g
r
u
p
p
e
i
s
t
P
3
2
1
.
D
i
e
s
e
W
a
c
h
s
t
u
m
s
a
n
o
m
a
l
i
e
m
a
c
h
t
e
i
n
e
d
e
n
o
v
o
-
S
t
r
u
k
t
u
r
b
e
s
t
i
m
-
m
u
n
g
u
n
m
￿
o
g
l
i
c
h
.
F
￿
u
r
d
i
e
b
e
i
d
e
n
h
e
t
e
r
o
l
o
g
p
r
o
d
u
z
i
e
r
t
e
n
A
p
o
e
n
z
y
m
e
a
u
s
M
.
j
a
n
n
a
s
c
h
i
i
u
n
d
M
.
k
a
n
d
l
e
r
i
w
u
r
d
e
n
i
n
d
i
e
s
e
r
A
r
b
e
i
t
e
￿
e
k
t
i
v
e
E
x
p
r
e
s
s
i
o
n
s
-
u
n
d
R
e
i
n
i
g
u
n
g
s
p
r
o
t
o
k
o
l
l
e
e
n
t
w
i
c
k
e
l
t
,
u
m
b
e
i
d
e
P
r
o
t
e
i
n
s
p
e
z
i
e
s
s
o
w
o
h
l
i
n
u
n
m
a
r
k
i
e
r
t
e
r
a
l
s
a
u
c
h
i
n
S
e
M
e
t
-
m
a
r
k
i
e
r
t
e
r
F
o
r
m
i
n
g
r
o
￿
e
n
M
e
n
g
e
n
p
r
o
d
u
z
i
e
r
e
n
z
u
k
￿
o
n
n
e
n
.
F
￿
u
r
d
a
s
E
n
z
y
m
a
u
s
M
.
j
a
n
n
a
s
c
h
i
i
w
u
r
d
e
n
a
u
s
s
c
h
l
i
e
￿
l
i
c
h
M
i
k
r
o
k
r
i
s
t
a
l
l
e
e
r
h
a
l
t
e
n
,
d
i
e
z
w
a
r
a
u
s
g
e
z
e
i
c
h
n
e
t
e
D
i
￿
r
a
k
t
i
o
n
s
e
i
g
e
n
s
c
h
a
f
t
e
n
b
e
s
a
￿
e
n
,
a
b
e
r
l
e
d
i
g
l
i
c
h
e
i
n
P
r
o
t
e
o
l
y
s
e
f
r
a
g
-
m
e
n
t
v
o
n
e
t
w
a
d
e
r
h
a
l
b
e
n
M
a
s
s
e
d
e
s
V
o
l
l
￿
a
n
g
e
n
p
r
o
t
e
i
n
s
e
n
t
h
a
l
t
e
n
.
B
e
m
e
r
k
e
n
s
w
e
r
t
e
r
w
e
i
s
e
w
u
r
d
e
a
u
c
h
a
n
e
i
n
i
g
e
n
d
i
e
s
e
r
K
r
i
s
t
a
l
l
e
d
a
s
P
h
￿
a
n
o
m
e
n
d
e
r
p
e
r
f
e
k
t
e
n
m
e
r
o
h
e
d
r
a
l
e
n
Z
w
i
l
-
l
i
n
g
s
b
i
l
d
u
n
g
i
m
t
e
t
r
a
g
o
n
a
l
e
n
S
y
s
t
e
m
(
I
4
(
1
)
b
z
w
.
I
4
(
1
)
2
2
)
b
e
o
b
a
c
h
t
e
t
.
V
o
m
E
n
z
y
m
a
u
s
M
.
k
a
n
d
l
e
r
i
w
u
r
d
e
n
K
r
i
s
t
a
l
l
e
e
r
h
a
l
t
e
n
,
d
i
e
s
i
c
h
z
u
n
￿
a
c
h
s
t
a
u
f
g
r
u
n
d
i
h
r
e
r
s
c
h
l
e
c
h
t
e
n
B
e
u
g
u
n
g
s
e
i
g
e
n
s
c
h
a
f
t
e
n
n
i
c
h
t
f
￿
u
r
e
i
n
e
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
z
u
e
i
g
n
e
n
s
c
h
i
e
n
e
n
.
D
u
r
c
h
s
e
r
i
e
l
l
e
s
M
i
c
r
o
s
e
e
d
i
n
g
k
o
n
n
t
e
n
d
i
e
K
r
i
s
t
a
l
l
e
d
e
s
i
n
E
.
c
o
l
i
p
r
o
d
u
z
i
e
r
-
t
e
n
,
S
e
M
e
t
-
m
a
r
k
i
e
r
t
e
n
P
r
o
t
e
i
n
s
s
o
w
e
i
t
v
e
r
b
e
s
s
e
r
t
w
e
r
d
e
n
,
d
a
￿
e
i
n
M
A
D
-
E
x
p
e
r
i
m
e
n
t
d
u
r
c
h
g
e
f
￿
u
h
r
t
w
e
r
d
e
n
k
o
n
n
t
e
.
W
￿
a
h
r
e
n
d
k
l
a
s
s
i
s
c
h
e
M
e
t
h
o
d
e
n
d
e
r
S
c
h
w
e
r
a
t
o
m
l
o
k
a
l
i
s
i
e
r
u
n
g
a
u
f
g
r
u
n
d
d
e
r
z
a
h
l
r
e
i
c
h
e
n
u
n
a
b
h
￿
a
n
g
i
g
e
n
S
e
-
P
o
s
i
t
i
o
n
e
n
(
4
4
)
n
i
c
h
t
e
r
f
o
l
g
r
e
i
c
h
w
a
r
e
n
,
k
o
n
n
t
e
m
i
t
v
o
r
k
u
r
z
e
m
e
n
t
-
w
i
c
k
e
l
t
e
n
d
i
r
e
k
t
e
n
M
e
t
h
o
d
e
n
(
S
h
a
k
e
-
a
n
d
-
B
a
k
e
)
a
u
s
d
e
n
a
n
o
m
a
l
e
n
D
i
￿
e
r
e
n
z
-
M
a
g
n
i
t
u
d
e
n
d
e
s
P
e
a
k
-
D
a
t
e
n
s
a
t
z
e
s
(
S
A
D
)
e
i
n
e
z
u
n
￿
a
c
h
s
t
p
a
r
t
i
e
l
l
e
S
e
-
S
u
b
s
t
r
u
k
t
u
r
b
e
s
t
i
m
m
m
t
w
e
r
d
e
n
.
N
a
c
h
V
e
r
f
e
i
n
e
r
u
n
g
d
e
r
S
c
h
w
e
r
a
t
o
m
p
o
s
i
t
i
o
n
e
n
u
n
d
L
o
k
a
l
i
s
i
e
r
u
n
g
w
e
i
t
e
r
e
r
P
o
s
i
t
i
o
n
e
n
m
i
t
M
a
x
i
m
u
m
-
l
i
k
e
l
i
h
o
o
d
-
M
e
t
h
o
d
e
n
u
n
d
e
x
t
e
n
s
i
v
e
r
D
i
c
h
t
e
m
o
d
i
￿
k
a
t
i
o
n
(
v
i
e
r
f
a
c
h
e
M
i
t
t
e
-
l
u
n
g
￿
u
b
e
r
d
i
e
n
i
c
h
t
-
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
S
y
m
m
e
t
r
i
e
u
n
d
S
o
l
v
e
n
t
F
l
a
t
t
e
n
i
n
g
)
k
o
n
n
t
e
e
i
n
e
i
n
t
e
r
p
r
e
t
i
e
r
b
a
r
e
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
e
r
h
a
l
t
e
n
w
e
r
d
e
n
.
D
i
e
S
t
r
u
k
t
u
r
b
e
￿
n
d
e
t
s
i
c
h
i
m
S
t
a
-
d
i
u
m
d
e
r
V
e
r
f
e
i
n
e
r
u
n
g
,
w
o
f
￿
u
r
D
a
t
e
n
b
i
s
z
u
e
i
n
e
r
A
u
￿
￿
o
s
u
n
g
v
o
n
2
.
8
￿
A
z
u
r
V
e
r
f
￿
u
g
u
n
gZ
u
s
a
m
m
e
n
f
a
s
s
u
n
g
1
7
s
t
e
h
e
n
.
D
i
e
M
o
n
o
m
e
r
e
i
m
A
p
o
p
r
o
t
e
i
n
v
o
n
M
.
k
a
n
d
l
e
r
i
b
i
l
d
e
n
e
i
n
s
e
h
r
e
n
g
a
s
s
o
z
i
i
e
r
t
e
s
H
o
-
m
o
d
i
m
e
r
;
z
w
e
i
d
i
e
s
e
r
D
i
m
e
r
e
s
i
n
d
i
m
K
r
i
s
t
a
l
l
z
u
e
i
n
e
m
l
o
c
k
e
r
a
s
s
o
z
i
i
e
r
t
e
n
T
e
t
r
a
m
e
r
v
e
r
b
u
n
d
e
n
.
A
u
f
g
r
u
n
d
d
i
e
s
e
r
A
n
o
r
d
n
u
n
g
k
a
n
n
d
a
v
o
n
a
u
s
g
e
g
a
n
g
e
n
w
e
r
d
e
n
,
d
a
￿
d
a
s
D
i
-
m
e
r
d
i
e
k
l
e
i
n
s
t
e
f
u
n
k
t
i
o
n
e
l
l
e
E
i
n
h
e
i
t
d
a
r
s
t
e
l
l
t
.
J
e
d
e
s
M
o
n
o
m
e
r
b
e
s
i
t
z
t
z
w
e
i
D
o
m
￿
a
n
e
n
.
D
i
e
N
-
t
e
r
m
i
n
a
l
e
D
o
m
￿
a
n
e
v
o
n
e
t
w
a
2
5
5
R
e
-
s
t
e
n
b
e
s
i
t
z
t
e
i
n
e
F
a
l
t
u
n
g
,
w
i
e
s
i
e
f
￿
u
r
D
i
n
u
k
l
e
o
t
i
d
-
b
i
n
d
e
n
d
e
E
n
z
y
m
e
t
y
p
i
s
c
h
i
s
t
,
m
i
t
e
i
n
e
m
z
e
n
t
r
a
l
e
n
,
v
e
r
d
r
e
h
t
e
n
a
c
h
t
s
t
r
￿
a
n
g
i
g
e
n
￿
-
F
a
l
t
b
l
a
t
t
.
D
i
e
C
-
t
e
r
m
i
n
a
l
e
D
o
m
￿
a
n
e
v
o
n
e
t
w
a
1
0
0
R
e
s
t
e
n
b
e
s
i
t
z
t
d
a
g
e
g
e
n
w
e
i
t
g
e
h
e
n
d
￿
-
h
e
l
i
k
a
l
e
S
t
r
u
k
t
u
r
u
n
d
i
s
t
f
￿
u
r
d
i
e
a
u
￿
e
r
o
r
d
e
n
t
l
i
c
h
e
n
g
e
A
s
s
o
z
i
a
t
i
o
n
d
e
s
H
o
m
o
d
i
m
e
r
s
v
e
r
a
n
t
w
o
r
t
l
i
c
h
.
B
e
i
d
e
D
o
m
￿
a
n
e
n
s
i
n
d
d
u
r
c
h
e
i
n
e
g
e
-
s
t
r
e
c
k
t
e
,
￿
e
x
i
b
l
e
V
e
r
b
i
n
d
u
n
g
v
e
r
k
n
￿
u
p
f
t
.
I
m
D
i
m
e
r
e
n
t
s
t
e
h
e
n
d
a
d
u
r
c
h
z
w
e
i
t
i
e
f
e
S
p
a
l
t
e
n
,
d
i
e
v
o
n
A
n
t
e
i
l
e
n
d
e
r
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
e
i
n
e
s
u
n
d
d
e
r
C
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
d
e
s
j
e
w
e
i
l
s
a
n
d
e
r
e
n
M
o
n
o
m
e
r
s
b
e
g
r
e
n
z
t
w
e
r
d
e
n
.
D
a
s
a
k
t
i
v
e
Z
e
n
t
r
u
m
l
i
e
g
t
w
a
h
r
s
c
h
e
i
n
l
i
c
h
i
n
d
i
e
s
e
r
S
p
a
l
t
e
,
w
o
b
e
i
p
o
s
t
u
l
i
e
r
t
w
i
r
d
,
d
a
￿
d
e
r
f
e
s
t
g
e
b
u
n
d
e
n
e
C
o
f
a
k
t
o
r
e
h
e
r
m
i
t
d
e
r
g
r
￿
o
￿
e
r
e
n
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
a
s
s
o
z
i
i
e
r
t
i
s
t
u
n
d
d
a
s
S
u
b
s
t
r
a
t
z
w
i
s
c
h
e
n
d
e
n
D
o
m
￿
a
n
e
n
b
i
n
d
e
t
.
A
n
d
e
r
B
i
n
d
u
n
g
d
￿
u
r
f
t
e
d
i
e
C
-
t
e
r
m
i
n
a
l
e
D
o
m
￿
a
n
e
u
n
d
m
￿
o
g
l
i
c
h
e
r
w
e
i
s
e
a
u
c
h
d
i
r
e
k
t
d
e
r
C
o
f
a
k
t
o
r
b
e
t
e
i
l
i
g
t
s
e
i
n
.
D
i
e
S
t
r
u
k
t
u
r
z
e
i
c
h
n
e
t
s
i
c
h
d
u
r
c
h
a
u
￿
e
r
g
e
w
￿
o
h
n
l
i
c
h
h
o
h
e
T
e
m
p
e
r
a
t
u
r
f
a
k
t
o
r
e
n
a
u
s
;
d
i
e
-
s
e
E
i
g
e
n
s
c
h
a
f
t
d
￿
u
r
f
t
e
d
e
r
H
a
u
p
t
g
r
u
n
d
f
￿
u
r
d
i
e
g
r
o
￿
e
n
S
c
h
w
i
e
r
i
g
k
e
i
t
e
n
b
e
i
d
e
r
I
n
t
e
r
p
r
e
t
a
-
t
i
o
n
d
e
r
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
(
t
r
o
t
z
r
e
l
a
t
i
v
g
u
t
e
r
P
h
a
s
e
n
i
n
f
o
r
m
a
t
i
o
n
)
u
n
d
b
e
i
d
e
r
a
n
s
c
h
l
i
e
-
￿
e
n
d
e
n
V
e
r
f
e
i
n
e
r
u
n
g
s
e
i
n
.
D
i
e
s
w
i
r
d
d
a
r
a
u
f
z
u
r
￿
u
c
k
g
e
f
￿
u
h
r
t
,
d
a
￿
e
s
s
i
c
h
u
m
e
i
n
e
"
l
e
e
r
e
\
S
t
r
u
k
t
u
r
h
a
n
d
e
l
t
,
d
i
e
e
r
s
t
d
u
r
c
h
B
i
n
d
u
n
g
d
e
s
C
o
f
a
k
t
o
r
s
u
n
d
m
￿
o
g
l
i
c
h
e
r
w
e
i
s
e
d
e
s
S
u
b
-
s
t
r
a
t
e
s
s
t
a
b
i
l
i
s
i
e
r
t
w
i
r
d
.
D
i
e
S
t
r
u
k
t
u
r
d
e
s
H
o
l
o
p
r
o
t
e
i
n
s
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
k
o
n
n
t
e
d
u
r
c
h
M
o
l
e
k
u
l
a
r
e
n
E
r
-
s
a
t
z
g
e
l
￿
o
s
t
w
e
r
d
e
n
.
H
i
e
r
z
u
w
u
r
d
e
n
D
a
t
e
n
v
o
n
e
i
n
e
m
d
e
r
w
e
n
i
g
e
n
m
i
t
t
l
e
r
w
e
i
l
e
g
e
f
u
n
d
e
n
e
n
,
w
i
n
z
i
g
e
n
E
i
n
k
r
i
s
t
a
l
l
e
m
i
t
e
i
n
e
r
A
u
￿
￿
o
s
u
n
g
v
o
n
3
.
0
￿
A
v
e
r
w
e
n
d
e
t
.
E
i
n
e
e
r
s
t
e
V
e
r
f
e
i
n
e
r
u
n
g
z
e
i
g
t
,
d
a
￿
d
i
e
D
o
m
￿
a
n
e
n
h
i
e
r
e
i
n
e
e
t
w
a
s
k
o
m
p
a
k
t
e
r
e
A
n
o
r
d
n
u
n
g
b
e
s
i
t
z
e
n
,
w
a
s
e
n
t
w
e
d
e
r
a
u
f
d
i
e
B
i
n
d
u
n
g
d
e
s
C
o
f
a
k
t
o
r
s
o
d
e
r
d
i
e
K
r
i
s
t
a
l
l
p
a
c
k
u
n
g
z
u
r
￿
u
c
k
z
u
f
￿
u
h
r
e
n
i
s
t
.
M
i
t
d
e
r
n
u
n
-
m
e
h
r
b
e
k
a
n
n
t
e
n
S
t
r
u
k
t
u
r
s
o
l
l
t
e
i
n
Z
u
k
u
n
f
t
m
i
t
g
e
e
i
g
n
e
t
e
n
M
e
t
h
o
d
e
n
e
i
n
e
V
e
r
f
e
i
n
e
r
u
n
g
a
u
c
h
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
r
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
b
e
i
2
.
3
￿
A
m
￿
o
g
l
i
c
h
s
e
i
n
.
E
i
n
e
d
e
t
a
i
l
l
i
e
r
t
e
D
i
s
k
u
s
s
i
o
n
d
e
r
K
r
i
s
t
a
l
l
s
t
r
u
k
t
u
r
d
e
r
m
e
t
a
l
l
f
r
e
i
e
n
H
y
d
r
o
g
e
n
a
s
e
u
n
d
m
￿
o
g
l
i
c
h
e
r
I
m
p
l
i
k
a
t
i
o
n
e
n
f
￿
u
r
d
e
n
K
a
t
a
l
y
s
e
m
e
c
h
a
n
i
s
m
u
s
i
s
t
b
e
i
d
e
m
d
e
r
z
e
i
t
i
g
e
n
S
t
a
n
d
d
e
r
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
n
A
r
b
e
i
t
e
n
n
o
c
h
n
i
c
h
t
m
￿
o
g
l
i
c
h
u
n
d
d
a
h
e
r
a
u
c
h
n
i
c
h
t
G
e
g
e
n
s
t
a
n
d
d
e
r
v
o
r
l
i
e
g
e
n
d
e
n
D
i
s
s
e
r
t
a
t
i
o
n
.
H
i
e
r
f
￿
u
r
w
￿
a
r
e
v
i
e
l
m
e
h
r
e
i
n
e
S
t
r
u
k
t
u
r
d
e
s
t
e
r
n
￿
a
r
e
n
K
o
m
p
l
e
-
x
e
s
v
o
n
P
r
o
t
e
i
n
,
C
o
f
a
k
t
o
r
u
n
d
S
u
b
s
t
r
a
t
b
e
i
m
￿
o
g
l
i
c
h
s
t
a
t
o
m
a
r
e
r
A
u
￿
￿
o
s
u
n
g
e
r
f
o
r
d
e
r
l
i
c
h
.
D
i
e
V
e
r
f
￿
u
g
b
a
r
k
e
i
t
e
i
n
e
s
e
r
s
t
e
n
M
o
d
e
l
l
s
s
t
e
l
l
t
e
i
n
e
n
e
n
t
s
c
h
e
i
d
e
n
d
e
n
B
e
i
t
r
a
g
a
u
f
d
e
m
W
e
g
z
u
d
i
e
s
e
m
Z
i
e
l
d
a
r
.
Z
u
m
e
i
n
e
n
z
e
i
g
t
e
s
u
n
m
i
t
t
e
l
b
a
r
d
i
e
w
e
i
t
e
r
e
n
S
c
h
r
i
t
t
e
a
u
f
,
z
u
m
a
n
-
d
e
r
e
n
s
t
e
l
l
t
e
s
d
i
e
M
￿
o
g
l
i
c
h
k
e
i
t
b
e
r
e
i
t
,
j
e
d
e
z
u
k
￿
u
n
f
t
i
g
e
S
t
r
u
k
t
u
r
v
o
n
E
i
n
z
e
l
d
o
m
￿
a
n
e
n
o
d
e
r
k
o
m
p
l
e
x
i
e
r
t
e
n
P
r
o
t
e
i
n
z
u
s
t
￿
a
n
d
e
n
u
m
g
e
h
e
n
d
b
e
s
t
i
m
m
e
n
z
u
k
￿
o
n
n
e
n
.1
8
I
m
V
e
r
l
a
u
f
e
d
e
r
P
r
o
m
o
t
i
o
n
w
u
r
d
e
n
z
u
s
￿
a
t
z
l
i
c
h
d
i
e
K
r
i
s
t
a
l
l
s
t
r
u
k
t
u
r
e
n
z
w
e
i
e
r
F
o
r
m
y
l
-
m
e
t
h
a
n
o
f
u
r
a
n
:
T
e
t
r
a
h
y
d
r
o
m
e
t
h
a
n
o
p
t
e
r
i
n
-
F
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
n
a
u
s
d
e
m
m
e
s
o
p
h
i
l
e
n
M
e
-
t
h
a
n
o
g
e
n
e
n
M
e
t
h
a
n
o
s
a
r
c
i
n
a
b
a
r
k
e
r
i
b
e
i
e
i
n
e
r
A
u
￿
￿
o
s
u
n
g
v
o
n
1
.
8
5
￿
A
u
n
d
d
e
m
h
y
p
e
r
t
h
e
r
-
m
o
p
h
i
l
e
n
S
u
l
f
a
t
r
e
d
u
z
i
e
r
e
r
A
r
c
h
a
e
o
g
l
o
b
u
s
f
u
l
g
i
d
u
s
b
e
i
e
i
n
e
r
A
u
￿
￿
o
s
u
n
g
v
o
n
2
.
0
￿
A
d
u
r
c
h
M
o
l
e
k
u
l
a
r
e
n
E
r
s
a
t
z
b
e
s
t
i
m
m
t
.
D
i
e
s
e
b
e
i
d
e
n
S
t
r
u
k
t
u
r
e
n
w
u
r
d
e
n
m
i
t
d
e
r
b
e
r
e
i
t
s
z
u
v
o
r
b
e
-
s
t
i
m
m
t
e
n
S
t
r
u
k
t
u
r
d
e
s
E
n
z
y
m
s
a
u
s
d
e
m
h
y
p
e
r
t
h
e
r
m
o
p
h
i
l
e
n
M
e
t
h
a
n
o
g
e
n
e
n
M
.
k
a
n
d
l
e
r
i
v
e
r
g
l
i
c
h
e
n
.
A
u
￿
e
r
d
e
m
w
u
r
d
e
n
d
i
e
e
n
z
y
m
a
t
i
s
c
h
e
n
E
i
g
e
n
s
c
h
a
f
t
e
n
a
l
l
e
r
d
r
e
i
F
o
r
m
y
l
t
r
a
n
s
-
f
e
r
a
s
e
n
v
e
r
g
l
e
i
c
h
e
n
d
u
n
t
e
r
s
u
c
h
t
.
D
i
e
s
e
A
r
b
e
i
t
e
n
z
e
i
g
e
n
b
e
i
s
p
i
e
l
h
a
f
t
,
w
i
e
s
i
c
h
s
o
w
o
h
l
d
e
r
e
v
o
l
u
t
i
o
n
￿
a
r
e
U
r
s
p
r
u
n
g
a
l
s
a
u
c
h
d
i
e
A
n
p
a
s
s
u
n
g
a
n
s
p
e
z
i
￿
s
c
h
e
U
m
g
e
b
u
n
g
s
b
e
d
i
n
g
u
n
g
e
n
i
n
d
e
n
s
t
r
u
k
t
u
r
e
l
l
e
n
u
n
d
f
u
n
k
t
i
o
n
e
l
l
e
n
E
i
g
e
n
s
c
h
a
f
t
e
n
e
i
n
e
s
b
e
s
t
i
m
m
t
e
n
E
n
z
y
m
s
w
i
e
d
e
r
s
p
i
e
g
e
l
n
.
D
a
s
M
a
n
u
s
k
r
i
p
t
m
i
t
d
i
e
s
e
n
E
r
g
e
b
n
i
s
s
e
n
b
e
￿
n
d
e
t
s
i
c
h
i
m
A
n
h
a
n
g
d
e
r
D
i
s
s
e
r
t
a
t
i
o
n
.
S
c
h
l
i
e
￿
l
i
c
h
w
u
r
d
e
n
i
m
R
a
h
m
e
n
d
e
r
P
r
o
m
o
t
i
o
n
B
e
i
t
r
￿
a
g
e
z
u
r
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
d
e
s
t
e
r
n
￿
a
r
e
n
K
o
m
p
l
e
x
e
s
e
i
n
e
r
F
4
2
0
:
N
A
D
P
+
-
O
x
i
d
o
r
e
d
u
k
t
a
s
e
a
u
s
A
r
c
h
a
e
o
g
l
o
b
u
s
f
u
l
g
i
d
u
s
m
i
t
d
e
n
b
e
i
d
e
n
S
u
b
s
t
r
a
t
e
n
b
e
i
e
i
n
e
r
A
u
￿
￿
o
s
u
n
g
v
o
n
1
.
6
5
￿
A
g
e
l
e
i
s
t
e
t
.
D
i
e
S
t
r
u
k
t
u
r
z
e
i
g
t
i
m
a
t
o
m
a
r
e
n
D
e
t
a
i
l
d
e
n
B
i
n
d
u
n
g
s
m
o
d
u
s
b
e
i
d
e
r
S
u
b
s
t
r
a
t
e
u
n
d
d
i
e
g
e
o
m
e
t
r
i
s
c
h
e
B
a
s
i
s
d
e
s
s
t
e
r
e
o
s
p
e
z
i
￿
s
c
h
e
n
H
y
d
r
i
d
t
r
a
n
s
f
e
r
s
z
w
i
s
c
h
e
n
i
h
n
e
n
.
E
s
s
t
e
l
l
t
d
i
e
e
r
s
t
e
b
i
s
h
e
r
b
e
s
c
h
r
i
e
b
e
-
n
e
P
r
o
t
e
i
n
s
t
r
u
k
t
u
r
m
i
t
g
e
b
u
n
d
e
n
e
m
F
4
2
0
d
a
r
.
D
i
e
s
e
s
5
0
-
D
e
a
z
a
￿
a
v
i
n
d
e
r
i
v
a
t
i
s
t
k
e
n
n
z
e
i
c
h
-
n
e
n
d
f
￿
u
r
m
e
t
h
a
n
o
g
e
n
e
A
r
c
h
a
e
e
n
,
k
o
m
m
t
a
b
e
r
a
u
c
h
i
n
a
n
d
e
r
e
n
A
r
c
h
a
e
e
n
u
n
d
b
e
s
t
i
m
m
t
e
n
B
a
k
t
e
r
i
e
n
w
i
e
M
y
c
o
b
a
c
t
e
r
i
u
m
t
u
b
e
r
c
u
l
o
s
i
s
v
o
r
.
D
i
e
s
e
E
r
g
e
b
n
i
s
s
e
w
u
r
d
e
n
i
n
d
e
r
f
o
l
g
e
n
d
e
n
A
r
b
e
i
t
p
u
b
l
i
z
i
e
r
t
:
W
a
r
k
e
n
t
i
n
e
t
a
l
.
(
2
0
0
1
)
,
E
M
B
O
J
.
2
0
(
2
3
)
,
6
6
6
1
{
6
6
6
9
.1
9
2
E
i
n
l
e
i
t
u
n
g
2
.
1
B
i
o
l
o
g
i
s
c
h
e
M
e
t
h
a
n
o
g
e
n
e
s
e
I
n
a
n
a
e
r
o
b
e
n
B
i
o
t
o
p
e
n
(
l
i
m
n
i
s
c
h
e
n
u
n
d
m
a
r
i
n
e
n
S
e
d
i
m
e
n
t
e
n
,
a
b
e
r
a
u
c
h
I
n
t
e
s
t
i
n
a
l
t
r
a
k
-
t
e
n
v
o
n
W
i
e
d
e
r
k
￿
a
u
e
r
n
u
n
d
T
e
r
m
i
t
e
n
)
w
e
r
d
e
n
B
i
o
p
o
l
y
m
e
r
e
v
o
n
f
e
r
m
e
n
t
a
t
i
v
e
n
B
a
k
t
e
r
i
e
n
z
u
A
c
e
t
a
t
,
C
1
-
V
e
r
b
i
n
d
u
n
g
e
n
(
C
O
2
,
F
o
r
m
i
a
t
,
M
e
t
h
y
l
v
e
r
b
i
n
d
u
n
g
e
n
)
u
n
d
W
a
s
s
e
r
s
t
o
￿
u
m
-
g
e
s
e
t
z
t
.
A
m
E
n
d
e
d
e
s
a
n
a
e
r
o
b
e
n
A
b
b
a
u
s
s
t
e
h
e
n
d
a
n
n
d
i
e
M
e
t
h
a
n
o
g
e
n
e
n
,
d
i
e
H
2
/
C
O
2
,
F
o
r
m
i
a
t
(
C
O
2
-
r
e
d
u
z
i
e
r
e
n
d
e
r
W
e
g
)
,
M
e
t
h
a
n
o
l
,
M
e
t
h
y
l
v
e
r
b
i
n
d
u
n
g
e
n
(
M
e
t
h
y
l
o
t
r
o
p
h
e
)
u
n
d
A
c
e
t
a
t
a
l
s
K
o
h
l
e
n
s
t
o
￿
q
u
e
l
l
e
n
u
t
z
e
n
.
D
i
e
b
i
o
l
o
g
i
s
c
h
e
M
e
t
h
a
n
b
i
l
d
u
n
g
i
s
t
e
i
n
V
o
r
g
a
n
g
v
o
n
g
l
o
b
a
l
e
r
B
e
d
e
u
t
u
n
g
.
J
￿
a
h
r
l
i
c
h
w
e
r
d
e
n
t
e
m
p
o
r
￿
a
r
e
t
w
a
1
0
9
t
M
e
t
h
a
n
g
e
b
i
l
d
e
t
,
w
o
v
o
n
e
t
w
a
2
=
3
i
n
b
e
n
a
c
h
b
a
r
t
e
n
a
e
r
o
-
b
e
n
H
a
b
i
t
a
t
e
n
d
u
r
c
h
m
e
t
h
a
n
o
t
r
o
p
h
e
B
a
k
t
e
r
i
e
n
r
e
o
x
i
d
i
e
r
t
w
e
r
d
e
n
u
n
d
d
e
r
R
e
s
t
i
n
d
i
e
A
t
m
o
s
p
h
￿
a
r
e
e
n
t
w
e
i
c
h
t
.
D
o
r
t
t
r
￿
a
g
t
M
e
t
h
a
n
a
l
s
p
o
t
e
n
t
e
s
T
r
e
i
b
h
a
u
s
g
a
s
s
i
g
n
i
￿
k
a
n
t
z
u
r
E
r
d
e
r
w
￿
a
r
m
u
n
g
b
e
i
.
E
t
-
w
a
6
0
%
d
e
r
M
e
t
h
a
n
e
m
i
s
s
i
o
n
e
n
s
t
e
h
e
n
m
i
t
m
e
n
s
c
h
l
i
c
h
e
n
A
k
t
i
v
i
t
￿
a
t
e
n
(
V
i
e
h
z
u
c
h
t
u
n
d
￿
u
b
e
r
￿
u
t
e
t
e
R
e
i
s
f
e
l
d
e
r
i
n
d
e
r
L
a
n
d
w
i
r
t
s
c
h
a
f
t
;
K
o
h
l
e
b
e
r
g
b
a
u
)
i
n
Z
u
s
a
m
m
e
n
h
a
n
g
,
w
a
s
z
u
e
i
n
e
r
j
￿
a
h
r
l
i
c
h
e
n
Z
u
n
a
h
m
e
d
e
s
a
t
m
o
s
p
h
￿
a
r
i
s
c
h
e
n
M
e
t
h
a
n
g
e
h
a
l
t
e
s
u
m
e
t
w
a
1
%
f
￿
u
h
r
t
[
2
]
.
D
i
e
M
e
t
h
a
n
h
y
d
r
a
t
l
a
g
e
r
i
n
m
a
r
i
n
e
n
S
e
d
i
m
e
n
t
e
n
,
i
n
d
e
n
e
n
M
e
t
h
a
n
a
l
s
C
l
a
t
h
r
a
t
i
m
K
r
i
s
t
a
l
l
g
i
t
t
e
r
v
o
n
E
i
s
g
e
b
u
n
d
e
n
v
o
r
l
i
e
g
t
,
s
t
e
l
l
e
n
n
a
c
h
h
e
u
t
i
g
e
m
K
e
n
n
t
n
i
s
s
t
a
n
d
w
e
i
t
a
u
s
g
r
￿
o
￿
e
r
e
E
n
e
r
g
i
e
r
e
s
e
r
v
e
n
d
a
r
a
l
s
a
l
l
e
a
n
d
e
r
e
n
f
o
s
s
i
l
e
n
E
n
e
r
g
i
e
t
r
￿
a
g
e
r
z
u
s
a
m
m
e
n
.
S
i
e
k
￿
o
n
n
-
t
e
n
d
a
h
e
r
e
n
o
r
m
e
w
i
r
t
s
c
h
a
f
t
l
i
c
h
e
B
e
d
e
u
t
u
n
g
e
r
l
a
n
g
e
n
,
m
i
t
u
.
U
.
b
e
t
r
￿
a
c
h
t
l
i
c
h
e
n
A
u
s
w
i
r
-
k
u
n
g
e
n
a
u
f
d
a
s
W
e
l
t
k
l
i
m
a
b
e
i
e
i
n
e
r
t
e
i
l
w
e
i
s
e
n
F
r
e
i
s
e
t
z
u
n
g
i
n
d
i
e
A
t
m
o
s
p
h
￿
a
r
e
.
P
h
y
l
o
g
e
n
e
t
i
s
c
h
b
e
s
c
h
r
￿
a
n
k
t
s
i
c
h
d
i
e
M
e
t
h
a
n
o
g
e
n
e
s
e
a
u
f
d
i
e
D
o
m
￿
a
n
e
d
e
r
A
r
c
h
a
e
a
[
3
]
,
u
n
d
h
i
e
r
a
u
f
d
i
e
G
r
u
p
p
e
d
e
r
E
u
r
y
a
r
c
h
y
o
t
a
.
D
a
s
I
n
t
e
r
e
s
s
e
a
m
m
e
t
h
a
n
o
g
e
n
e
n
S
t
o
￿
w
e
c
h
s
e
l
w
e
g
e
r
k
l
￿
a
r
t
s
i
c
h
v
o
r
a
l
l
e
m
d
a
m
i
t
,
d
a
￿
s
i
c
h
h
i
e
r
e
i
n
i
g
e
h
￿
o
c
h
s
t
b
e
m
e
r
k
e
n
s
w
e
r
t
e
E
n
z
y
m
r
e
a
k
t
i
o
n
e
n
u
n
t
e
r
B
e
t
e
i
l
i
g
u
n
g
e
i
n
e
r
g
a
n
z
e
n
R
e
i
h
e
v
o
n
e
i
n
z
i
g
a
r
t
i
g
e
n
C
o
e
n
z
y
m
e
n
[
4
]
￿
n
d
e
n
.
A
m
b
e
s
t
e
n
u
n
t
e
r
s
u
c
h
t
i
s
t
d
e
r
v
o
n
C
O
2
u
n
d
H
2
a
u
s
g
e
h
e
n
d
e
S
t
o
￿
w
e
c
h
s
e
l
w
e
g
,
d
e
r
i
n
A
b
b
.
1
w
i
e
d
e
r
g
e
g
e
b
e
n
i
s
t
(
z
u
r
￿
U
b
e
r
s
i
c
h
t
s
i
e
h
e
[
5
]
{
[
1
1
]
)
:
C
O
2
+
4
H
2
!
C
H
4
+
2
H
2
O
￿
G
0
0
=
￿
1
3
1
k
J
=
m
o
l
(
2
)
I
n
t
y
p
i
s
c
h
e
n
n
a
t
￿
u
r
l
i
c
h
e
n
H
a
b
i
t
a
t
e
n
b
e
t
r
￿
a
g
t
d
e
r
H
2
-
P
a
r
t
i
a
l
d
r
u
c
k
n
u
r
e
t
w
a
1
0
P
a
,
w
o
d
u
r
c
h
d
a
s
￿
G
d
e
r
G
e
s
a
m
t
r
e
a
k
t
i
o
n
n
u
r
n
o
c
h
e
t
w
a
-
3
0
k
J
/
m
o
l
b
e
t
r
￿
a
g
t
.
D
a
m
i
t
k
a
n
n
w
e
n
i
g
e
r
a
l
s
1
m
o
l
A
T
P
p
r
o
m
o
l
g
e
b
i
l
d
e
t
e
n
M
e
t
h
a
n
s
g
e
w
o
n
n
e
n
w
e
r
d
e
n
[
1
2
]
.
D
i
e
R
e
d
u
k
t
i
o
n
v
o
n
C
O
2
z
u
C
H
4
e
r
f
o
l
g
t
s
c
h
r
i
t
t
w
e
i
s
e
￿
u
b
e
r
e
i
n
e
R
e
i
h
e
C
a
r
r
i
e
r
-
g
e
b
u
n
d
e
-
n
e
r
C
1
-
I
n
t
e
r
m
e
d
i
a
t
e
.
Z
u
n
￿
a
c
h
s
t
e
r
f
o
l
g
t
d
i
e
R
e
d
u
k
t
i
o
n
z
u
r
F
o
r
m
y
l
g
r
u
p
p
e
a
m
C
1
-
C
a
r
r
i
e
r
M
e
t
h
a
n
o
f
u
r
a
n
[
1
3
]
d
u
r
c
h
d
i
e
F
o
r
m
y
l
-
M
F
R
-
D
e
h
y
d
r
o
g
e
n
a
s
e
.
D
i
e
s
e
e
n
d
e
r
g
o
n
e
R
e
a
k
t
i
o
n
w
i
r
d
d
u
r
c
h
e
i
n
e
n
e
l
e
k
t
r
o
c
h
e
m
i
s
c
h
e
n
P
r
o
t
o
n
e
n
-
b
z
w
.
N
a
t
r
i
u
m
g
r
a
d
i
e
n
t
e
n
a
n
g
e
t
r
i
e
b
e
n
.
D
i
e
n
￿
a
c
h
s
t
e
n
v
i
e
r
R
e
a
k
t
i
o
n
s
s
c
h
r
i
t
t
e
w
e
r
d
e
n
v
o
n
l
￿
o
s
l
i
c
h
e
n
E
n
z
y
m
e
n
k
a
t
a
l
y
s
i
e
r
t
u
n
d
v
e
r
l
a
u
f
e
n
n
a
h
e
a
m
t
h
e
r
m
o
d
y
n
a
m
i
s
c
h
e
n
G
l
e
i
c
h
g
e
w
i
c
h
t
.
D
i
e
F
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
k
a
t
a
l
y
s
i
e
r
t2
0
d
e
n
T
r
a
n
s
f
e
r
d
e
r
a
n
d
a
s
M
e
t
h
a
n
o
f
u
r
a
n
g
e
b
u
n
d
e
n
e
n
F
o
r
m
y
l
g
r
u
p
p
e
a
u
f
d
a
s
N
5
v
o
n
T
e
-
t
r
a
h
y
d
r
o
m
e
t
h
a
n
o
p
t
e
r
i
n
(
e
i
n
T
e
t
r
a
h
y
d
r
o
f
o
l
a
t
-
A
n
a
l
o
g
o
n
;
z
u
r
N
u
m
e
r
i
e
r
u
n
g
s
.
A
b
b
.
3
)
.
A
b
b
i
l
d
u
n
g
1
:
R
e
a
k
t
i
o
n
s
v
e
r
l
a
u
f
d
e
r
b
i
o
l
o
g
i
s
c
h
e
n
M
e
t
h
a
n
o
g
e
n
e
s
e
,
a
u
s
g
e
h
e
n
d
v
o
n
C
O
2
u
n
d
H
2
.
D
i
e
T
e
i
l
s
c
h
r
i
t
t
e
s
i
n
d
i
n
2
.
1
b
e
s
c
h
r
i
e
b
e
n
.
F
￿
u
r
d
e
n
v
i
e
r
t
e
n
R
e
a
k
t
i
o
n
s
s
c
h
r
i
t
t
i
n
d
e
r
S
e
q
u
e
n
z
g
i
b
t
e
s
z
w
e
i
a
l
t
e
r
n
a
t
i
v
e
E
n
z
y
m
s
y
s
t
e
m
e
,
d
i
e
F
4
2
0
-
a
b
h
￿
a
n
g
i
g
e
,
d
u
r
c
h
M
t
d
k
a
t
a
l
y
s
i
e
r
t
e
R
e
a
k
t
i
o
n
(
A
)
s
o
w
i
e
d
e
n
v
o
n
H
m
d
k
a
t
a
l
y
s
i
e
r
t
e
n
d
i
r
e
k
t
e
n
H
y
d
r
i
d
-
t
r
a
n
s
f
e
r
(
B
)
.
E
n
z
y
m
e
,
d
e
r
e
n
K
r
i
s
t
a
l
l
s
t
r
u
k
t
u
r
e
n
b
e
r
e
i
t
s
p
u
b
l
i
z
i
e
r
t
w
u
r
d
e
n
,
s
i
n
d
i
n
r
o
t
e
r
F
a
r
b
e
d
a
r
g
e
s
t
e
l
l
t
.2
.
1
B
i
o
l
o
g
i
s
c
h
e
M
e
t
h
a
n
o
g
e
n
e
s
e
2
1
I
n
d
e
r
n
a
c
h
f
o
l
g
e
n
d
e
n
C
y
c
l
o
h
y
d
r
o
l
a
s
e
r
e
a
k
t
i
o
n
e
r
f
o
l
g
t
d
i
e
D
e
h
y
d
r
i
e
r
u
n
g
z
u
m
N
5
,
N
1
0
-
M
e
t
h
e
n
y
l
-
H
4
M
P
T
.
F
￿
u
r
d
e
n
n
￿
a
c
h
s
t
e
n
S
c
h
r
i
t
t
,
d
i
e
H
y
d
r
o
g
e
n
i
e
r
u
n
g
z
u
m
M
e
t
h
y
l
e
n
-
I
n
t
e
r
-
m
e
d
i
a
t
,
e
x
i
s
t
i
e
r
e
n
z
w
e
i
v
e
r
s
c
h
i
e
d
e
n
e
E
n
z
y
m
s
y
s
t
e
m
e
:
D
i
e
F
4
2
0
-
a
b
h
￿
a
n
g
i
g
e
M
e
t
h
y
l
e
n
-
H
4
-
M
P
T
-
D
e
h
y
d
r
o
g
e
n
a
s
e
(
M
t
d
)
k
a
t
a
l
y
s
i
e
r
t
d
e
n
r
e
v
e
r
s
i
b
l
e
n
H
y
d
r
i
d
t
r
a
n
s
f
e
r
v
o
m
5
’
-
D
e
a
z
a
￿
a
-
v
i
n
d
e
r
i
v
a
t
F
4
2
0
(
R
e
a
k
t
i
o
n
4
A
i
n
A
b
b
.
1
)
.
B
e
i
e
i
n
i
g
e
n
M
e
t
h
a
n
o
g
e
n
e
n
e
x
i
s
t
i
e
r
t
a
l
s
z
u
s
￿
a
t
z
l
i
c
h
e
s
S
y
s
t
e
m
d
i
e
H
2
-
a
b
h
￿
a
n
g
i
g
e
M
e
t
h
y
-
l
e
n
-
H
4
M
P
T
-
D
e
h
y
d
r
o
g
e
n
a
s
e
(
H
m
d
)
o
d
e
r
m
e
t
a
l
l
f
r
e
i
e
H
y
d
r
o
g
e
n
a
s
e
,
d
e
r
s
i
c
h
d
i
e
v
o
r
l
i
e
g
e
n
-
d
e
D
i
s
s
e
r
t
a
t
i
o
n
w
i
d
m
e
t
(
R
e
a
k
t
i
o
n
4
B
i
n
A
b
b
.
1
,
s
.
2
.
2
)
.
E
s
f
o
l
g
t
e
i
n
e
w
e
i
t
e
r
e
F
4
2
0
-
a
b
h
￿
a
n
g
i
g
e
H
y
d
r
i
d
t
r
a
n
s
f
e
r
-
R
e
a
k
t
i
o
n
,
d
i
e
v
o
n
d
e
r
M
e
t
h
y
l
e
n
-
H
4
M
P
T
-
R
e
d
u
k
t
a
s
e
k
a
t
a
l
y
s
i
e
r
t
w
i
r
d
u
n
d
N
5
-
M
e
t
h
y
l
-
H
4
M
P
T
z
u
m
P
r
o
d
u
k
t
h
a
t
.
N
u
n
w
i
r
d
d
i
e
M
e
t
h
y
l
g
r
u
p
p
e
i
n
e
i
n
e
r
e
x
e
r
g
o
n
i
s
c
h
e
n
R
e
a
k
t
i
o
n
v
o
m
N
5
v
o
n
H
4
M
P
T
a
u
f
d
e
n
d
r
i
t
t
e
n
i
m
V
e
r
l
a
u
f
e
d
e
r
R
e
a
k
t
i
o
n
s
f
o
l
g
e
b
e
t
e
i
l
i
g
t
e
n
C
1
-
C
a
r
r
i
e
r
,
d
a
s
C
o
e
n
z
y
m
M
(
2
-
M
e
r
c
a
p
t
o
e
t
h
a
n
s
u
l
f
o
n
a
t
)
t
r
a
n
s
f
e
r
i
e
r
t
.
D
i
e
s
e
e
x
e
r
g
o
n
i
s
c
h
e
R
e
a
k
t
i
o
n
d
i
e
n
t
d
e
m
A
u
f
b
a
u
e
i
-
n
e
s
e
l
e
k
t
r
o
c
h
e
m
i
s
c
h
e
n
N
a
+
-
G
r
a
d
i
e
n
t
e
n
a
n
d
e
m
m
e
m
b
r
a
n
g
e
b
u
n
d
e
n
e
n
M
e
t
h
y
l
t
r
a
n
s
f
e
r
a
s
e
-
K
o
m
p
l
e
x
.
￿
U
b
e
r
N
a
+
/
H
+
-
A
u
s
t
a
u
s
c
h
e
r
s
i
n
d
m
e
t
h
a
n
o
g
e
n
e
A
r
c
h
a
e
e
n
i
n
d
e
r
L
a
g
e
,
d
i
e
s
e
n
i
n
e
i
n
e
n
f
￿
u
r
d
i
e
A
T
P
-
S
y
n
t
h
e
s
e
n
u
t
z
b
a
r
e
n
P
r
o
t
o
n
e
n
g
r
a
d
i
e
n
t
e
n
z
u
w
a
n
d
e
l
n
;
d
a
r
￿
u
b
e
r
h
i
n
a
u
s
b
e
s
i
t
z
e
n
e
i
n
i
g
e
O
r
g
a
n
i
s
m
e
n
a
u
c
h
N
a
+
-
a
b
h
￿
a
n
g
i
g
e
A
T
P
-
S
y
n
t
h
a
s
e
n
[
1
4
]
.
D
e
n
t
e
r
m
i
n
a
l
e
n
S
c
h
r
i
t
t
d
e
r
M
e
t
h
a
n
b
i
l
d
u
n
g
s
t
e
l
l
t
s
c
h
l
i
e
￿
l
i
c
h
d
i
e
R
e
a
k
t
i
o
n
v
o
n
M
e
t
h
y
l
-
C
o
M
u
n
d
C
o
e
n
z
y
m
B
(
e
i
n
7
-
M
e
r
c
a
p
t
o
h
e
p
t
a
n
o
y
l
t
h
r
e
o
n
i
n
p
h
o
s
p
h
a
t
)
z
u
m
H
e
t
e
r
o
d
i
s
u
l
￿
d
C
o
M
-
S
-
S
-
C
o
B
u
n
d
M
e
t
h
a
n
a
n
d
e
r
M
e
t
h
y
l
-
C
o
M
-
R
e
d
u
k
t
a
s
e
d
a
r
,
d
i
e
d
a
s
h
o
c
h
g
r
a
d
i
g
u
n
-
g
e
s
￿
a
t
t
i
g
t
e
T
e
t
r
a
p
y
r
r
o
l
s
y
s
t
e
m
F
4
3
0
e
n
t
h
￿
a
l
t
.
D
i
e
R
e
a
k
t
i
o
n
i
s
t
z
w
a
r
d
e
u
t
l
i
c
h
e
x
e
r
g
o
n
i
s
c
h
,
a
b
e
r
n
a
c
h
b
i
s
h
e
r
i
g
e
m
K
e
n
n
t
n
i
s
s
t
a
n
d
n
i
c
h
t
a
n
e
i
n
e
E
n
e
r
g
i
e
k
o
n
s
e
r
v
i
e
r
u
n
g
g
e
k
o
p
p
e
l
t
.
D
i
e
R
e
g
e
n
e
r
a
t
i
o
n
d
e
r
b
e
i
d
e
n
r
e
d
u
z
i
e
r
t
e
n
C
o
e
n
z
y
m
e
a
u
s
d
e
m
H
e
t
e
r
o
d
i
s
u
l
￿
d
e
r
f
o
l
g
t
a
n
d
e
r
H
e
t
e
r
o
d
i
s
u
l
￿
d
-
R
e
d
u
k
t
a
s
e
[
1
5
]
u
n
d
i
s
t
a
n
d
e
n
A
u
f
b
a
u
e
i
n
e
s
e
l
e
k
t
r
o
c
h
e
m
i
s
c
h
e
n
P
r
o
t
o
n
e
n
g
r
a
d
i
e
n
t
e
n
g
e
k
o
p
p
e
l
t
[
1
4
]
,
d
e
r
f
￿
u
r
d
i
e
p
o
s
i
t
i
v
e
E
n
e
r
g
i
e
b
i
l
a
n
z
d
e
s
g
e
s
a
m
t
e
n
S
t
o
￿
-
w
e
c
h
s
e
l
w
e
g
e
s
v
e
r
a
n
t
w
o
r
t
l
i
c
h
i
s
t
.
N
e
b
e
n
d
e
n
z
a
h
l
r
e
i
c
h
e
n
u
n
g
e
w
￿
o
h
n
l
i
c
h
e
n
C
o
f
a
k
t
o
r
e
n
,
d
i
e
b
e
r
e
i
t
s
e
r
w
￿
a
h
n
t
w
u
r
d
e
n
,
w
u
r
-
d
e
m
i
t
M
e
t
h
a
n
o
p
h
e
n
a
z
i
n
a
u
c
h
i
n
j
￿
u
n
g
s
t
e
r
Z
e
i
t
n
o
c
h
e
i
n
n
e
u
e
r
m
e
m
b
r
a
n
g
e
b
u
n
d
e
n
e
r
R
e
d
o
x
c
a
r
r
i
e
r
g
e
f
u
n
d
e
n
.
D
i
e
s
e
r
v
e
r
m
i
t
t
e
l
t
i
n
M
e
t
h
a
n
o
s
a
r
c
i
n
a
-
A
r
t
e
n
z
w
i
s
c
h
e
n
d
e
r
m
e
m
-
b
r
a
n
g
e
b
u
n
d
e
n
e
n
H
y
d
r
o
g
e
n
a
s
e
u
n
d
d
e
r
H
e
t
e
r
o
d
i
s
u
l
￿
d
r
e
d
u
k
t
a
s
e
[
1
6
,
1
7
]
.
V
o
n
e
i
n
e
r
g
a
n
z
e
n
R
e
i
h
e
d
e
r
m
e
t
h
a
n
o
g
e
n
e
n
E
n
z
y
m
e
w
u
r
d
e
n
i
n
u
n
s
e
r
e
r
A
r
b
e
i
t
s
g
r
u
p
p
e
i
m
V
e
r
l
a
u
f
d
e
r
l
e
t
z
t
e
n
J
a
h
r
e
b
e
r
e
i
t
s
K
r
i
s
t
a
l
l
s
t
r
u
k
t
u
r
e
n
b
e
s
t
i
m
m
t
u
n
d
d
a
m
i
t
e
i
n
e
g
u
t
e
G
r
u
n
d
l
a
g
e
f
￿
u
r
d
a
s
V
e
r
s
t
￿
a
n
d
n
i
s
v
o
n
S
t
r
u
k
t
u
r
u
n
d
F
u
n
k
t
i
o
n
a
u
f
a
t
o
m
a
r
e
r
E
b
e
n
e
g
e
s
c
h
a
f
-
f
e
n
(
s
.
M
a
r
k
i
e
r
u
n
g
i
n
A
b
b
.
1
)
;
i
m
e
i
n
z
e
l
n
e
n
w
u
r
d
e
n
v
o
n
:
￿
d
e
r
F
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
z
u
n
￿
a
c
h
s
t
a
u
s
M
.
k
a
n
d
l
e
r
i
[
1
8
]
,
i
m
R
a
h
m
e
n
d
e
r
v
o
r
l
i
e
g
e
n
d
e
n
D
i
s
s
e
r
t
a
t
i
o
n
z
u
s
￿
a
t
z
l
i
c
h
a
u
s
M
.
b
a
r
k
e
r
i
u
n
d
d
e
m
S
u
l
f
a
t
r
e
d
u
z
i
e
r
e
r
A
.
f
u
l
g
i
d
u
s
(
s
.
A
n
h
a
n
g
)
,
￿
d
e
r
C
y
c
l
o
h
y
d
r
o
l
a
s
e
a
u
s
M
.
k
a
n
d
l
e
r
i
[
1
9
]
,
￿
d
e
r
M
e
t
h
y
l
e
n
-
H
4
M
P
T
-
R
e
d
u
k
t
a
s
e
a
u
s
M
.
k
a
n
d
l
e
r
i
u
n
d
M
.
m
a
r
b
u
r
g
e
n
s
i
s
[
2
0
]
,2
2
￿
d
e
r
M
e
t
h
y
l
-
C
o
M
-
R
e
d
u
k
t
a
s
e
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
[
2
1
,
2
2
]
,
M
.
b
a
r
k
e
r
i
u
n
d
M
.
k
a
n
d
-
l
e
r
i
[
2
3
]
D
r
e
i
d
e
r
b
e
s
c
h
r
i
e
b
e
n
e
n
E
n
z
y
m
e
,
n
￿
a
m
l
i
c
h
d
i
e
F
o
r
m
y
l
-
M
F
R
-
D
e
h
y
d
r
o
g
e
n
a
s
e
,
F
o
r
m
y
l
t
r
a
n
s
-
f
e
r
a
s
e
u
n
d
C
y
c
l
o
h
y
d
r
o
l
a
s
e
￿
n
d
e
n
s
i
c
h
n
i
c
h
t
n
u
r
i
n
m
e
t
h
a
n
o
g
e
n
e
n
A
r
c
h
a
e
a
,
s
o
n
d
e
r
n
a
u
c
h
i
n
d
e
n
p
h
y
l
o
g
e
n
e
t
i
s
c
h
v
e
r
w
a
n
d
t
e
n
s
u
l
f
a
t
r
e
d
u
z
i
e
r
e
n
d
e
n
A
r
c
h
a
e
a
[
2
4
]
u
n
d
e
r
s
t
a
u
n
l
i
c
h
e
r
-
w
e
i
s
e
a
u
c
h
i
n
m
e
t
h
y
l
o
t
r
o
p
h
e
n
B
a
k
t
e
r
i
e
n
[
2
5
]
.
2
.
2
E
i
n
e
m
e
t
a
l
l
f
r
e
i
e
H
y
d
r
o
g
e
n
a
s
e
H
y
d
r
o
g
e
n
a
s
e
n
s
i
n
d
E
n
z
y
m
e
,
d
i
e
e
i
n
e
d
e
r
f
o
r
m
a
l
e
i
n
f
a
c
h
s
t
e
n
c
h
e
m
i
s
c
h
e
n
R
e
a
k
t
i
o
n
e
n
￿
u
b
e
r
h
a
u
p
t
k
a
t
a
l
y
s
i
e
r
e
n
,
d
i
e
r
e
v
e
r
s
i
b
l
e
S
p
a
l
t
u
n
g
d
e
s
W
a
s
s
e
r
s
t
o
￿
-
M
o
l
e
k
￿
u
l
s
:
H
2
￿
2
H
+
+
2
e
￿
￿
E
0
0
=
￿
4
1
4
m
V
(
3
)
D
i
e
s
e
R
e
a
k
t
i
o
n
s
p
i
e
l
t
i
n
d
e
r
N
a
t
u
r
e
i
n
e
e
n
t
s
c
h
e
i
d
e
n
d
e
R
o
l
l
e
:
U
n
t
e
r
a
n
a
e
r
o
b
e
n
B
e
d
i
n
-
g
u
n
g
e
n
n
u
t
z
e
n
f
e
r
m
e
n
t
a
t
i
v
e
B
a
k
t
e
r
i
e
n
(
z
.
B
.
C
l
o
s
t
r
i
d
i
a
)
d
i
e
H
+
-
R
e
d
u
k
t
i
o
n
,
u
m
￿
u
b
e
r
-
s
c
h
￿
u
s
s
i
g
e
R
e
d
o
x
￿
a
q
u
i
v
a
l
e
n
t
e
z
u
e
n
t
f
e
r
n
e
n
.
D
e
r
f
r
e
i
g
e
s
e
t
z
t
e
W
a
s
s
e
r
s
t
o
￿
w
i
r
d
v
o
n
e
i
n
e
r
g
a
n
z
e
n
R
e
i
h
e
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
r
M
i
k
r
o
-
o
r
g
a
n
i
s
m
e
n
a
l
s
E
n
e
r
g
i
e
q
u
e
l
l
e
g
e
n
u
t
z
t
,
z
.
B
.
v
o
n
M
e
t
h
a
n
o
g
e
n
e
n
(
s
i
e
h
e
2
.
1
)
,
H
o
m
o
a
c
e
-
t
o
g
e
n
e
n
,
S
u
l
f
a
t
r
e
d
u
z
i
e
r
e
r
n
,
N
i
t
r
a
t
r
e
d
u
z
i
e
r
e
r
n
u
n
d
K
n
a
l
l
g
a
s
b
a
k
t
e
r
i
e
n
.
D
e
m
e
n
t
s
p
r
e
c
h
e
n
d
v
e
r
b
r
e
i
t
e
t
s
i
n
d
H
y
d
r
o
g
e
n
a
s
e
n
i
m
O
r
g
a
n
i
s
m
e
n
r
e
i
c
h
[
2
6
]
.
M
a
n
v
e
r
m
u
t
e
t
,
d
a
￿
j
￿
a
h
r
l
i
c
h
e
t
w
a
6
￿
1
0
8
t
H
2
i
n
d
e
r
B
i
o
s
p
h
￿
a
r
e
u
m
g
e
s
e
t
z
t
w
e
r
d
e
n
.
D
a
b
e
i
s
i
n
d
d
i
e
P
a
r
t
i
a
l
d
r
￿
u
c
k
e
v
o
n
W
a
s
s
e
r
s
t
o
￿
i
n
d
e
n
m
e
i
s
t
e
n
H
a
b
i
t
a
t
e
n
s
e
h
r
g
e
r
i
n
g
(
1
{
1
0
P
a
)
.
B
e
i
n
￿
a
h
e
r
e
r
B
e
t
r
a
c
h
t
u
n
g
i
s
t
d
i
e
S
p
a
l
t
u
n
g
v
o
n
W
a
s
s
e
r
s
t
o
￿
k
e
i
n
e
s
w
e
g
s
t
r
i
v
i
a
l
[
2
7
]
.
W
e
g
e
n
d
e
r
g
e
r
i
n
g
e
n
A
c
i
d
i
t
￿
a
t
d
e
r
H
-
H
-
B
i
n
d
u
n
g
(
p
K
a
￿
3
5
)
k
a
n
n
i
n
A
b
w
e
s
e
n
h
e
i
t
e
i
n
e
s
K
a
t
a
l
y
s
a
t
o
r
s
k
e
i
n
e
S
p
a
l
t
u
n
g
e
r
f
o
l
g
e
n
.
A
l
l
e
b
e
k
a
n
n
t
e
n
H
y
d
r
o
g
e
n
a
s
e
n
m
i
t
A
u
s
n
a
h
m
e
d
e
r
h
i
e
r
d
i
s
k
u
t
i
e
r
t
e
n
H
m
d
b
e
s
i
t
z
e
n
k
a
t
a
l
y
t
i
s
c
h
a
k
t
i
v
e
M
e
t
a
l
l
z
e
n
t
r
e
n
.
D
u
r
c
h
B
i
n
d
u
n
g
v
o
n
H
2
a
n
e
i
n
s
o
l
c
h
e
s
M
e
t
a
l
l
z
e
n
t
r
u
m
w
i
r
d
d
e
r
p
K
a
u
m
b
i
s
z
u
3
0
E
i
n
h
e
i
t
e
n
r
e
d
u
z
i
e
r
t
.
D
a
m
i
t
w
i
r
d
e
i
n
e
h
e
t
e
r
o
l
y
t
i
s
c
h
e
S
p
a
l
t
u
n
g
￿
u
b
e
r
e
i
n
M
e
t
a
l
l
-
H
y
d
r
i
d
-
I
n
t
e
r
m
e
d
i
a
t
m
￿
o
g
l
i
c
h
.
M
a
n
u
n
t
e
r
s
c
h
e
i
d
e
t
[
N
i
F
e
]
-
u
n
d
N
u
r
-
[
F
e
]
-
H
y
d
r
o
g
e
n
a
s
e
n
n
a
c
h
d
e
r
Z
u
s
a
m
m
e
n
s
e
t
z
u
n
g
i
h
r
e
r
a
k
t
i
v
e
n
Z
e
n
t
r
e
n
.
L
a
n
g
e
Z
e
i
t
w
u
r
d
e
￿
u
b
e
r
d
i
e
S
t
r
u
k
t
u
r
d
e
r
a
k
t
i
v
e
n
Z
e
n
t
r
e
n
s
p
e
k
u
l
i
e
r
t
[
2
8
]
.
E
r
s
t
m
i
t
d
e
r
V
e
r
f
￿
u
g
b
a
r
k
e
i
t
v
o
n
K
r
i
s
t
a
l
l
s
t
r
u
k
t
u
r
e
n
f
￿
u
r
[
N
i
F
e
]
-
[
2
9
]
{
[
3
4
]
,
[
N
i
F
e
S
e
]
-
[
3
5
]
u
n
d
[
F
e
]
-
H
y
d
r
o
g
e
n
a
s
e
n
[
3
6
]
{
[
3
8
]
s
o
w
i
e
b
e
g
l
e
i
t
e
n
d
e
s
p
e
k
t
r
o
s
k
o
p
i
s
c
h
e
U
n
t
e
r
s
u
c
h
u
n
g
e
n
,
v
o
r
a
l
l
e
m
m
i
t
t
e
l
s
F
T
I
R
,
k
o
n
n
t
e
d
i
e
s
e
F
r
a
g
e
g
e
k
l
￿
a
r
t
w
e
r
d
e
n
:
B
i
n
u
k
l
e
a
r
e
M
e
t
a
l
l
z
e
n
t
r
e
n
s
i
n
d
{
t
i
e
f
i
m
I
n
n
e
r
n
d
e
r
E
n
z
y
m
e
v
e
r
b
o
r
g
e
n
{
k
o
v
a
l
e
n
t
a
n
C
y
s
t
e
i
n
r
e
s
t
e
(
e
i
n
S
e
C
y
s
i
m
F
a
l
l
e
d
e
r
[
N
i
F
e
S
e
]
-
H
y
d
r
o
g
e
n
a
s
e
n
)
g
e
b
u
n
d
e
n
u
n
d
z
u
s
￿
a
t
z
l
i
c
h
v
o
n
n
i
e
d
e
r
m
o
l
e
k
u
l
a
r
e
n
L
i
g
a
n
d
e
n
(
C
O
,
C
N
￿
)
k
o
o
r
d
i
n
i
e
r
t
.
E
n
t
d
e
c
k
u
n
g
e
i
n
e
r
H
y
d
r
o
g
e
n
a
s
e
V
o
r
e
i
n
i
g
e
n
J
a
h
r
e
n
k
o
n
n
t
e
i
n
b
e
s
t
i
m
m
t
e
n
m
e
t
h
a
n
o
g
e
n
e
n
A
r
c
h
a
e
a
e
i
n
e
n
e
u
a
r
t
i
g
e
H
y
d
r
o
-
g
e
n
a
s
e
g
e
f
u
n
d
e
n
w
e
r
d
e
n
,
z
u
n
￿
a
c
h
s
t
i
n
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
m
a
r
b
u
r
g
e
n
s
i
s
[
4
1
]
,
s
p
￿
a
t
e
r2
.
2
E
i
n
e
m
e
t
a
l
l
f
r
e
i
e
H
y
d
r
o
g
e
n
a
s
e
2
3
a
u
c
h
i
n
M
e
t
h
a
n
o
p
y
r
u
s
k
a
n
d
l
e
r
i
[
4
2
]
{
d
e
m
b
e
i
d
e
r
h
￿
o
c
h
s
t
e
n
b
e
k
a
n
n
t
e
n
T
e
m
p
e
r
a
t
u
r
l
e
-
b
e
n
d
e
n
m
e
t
h
a
n
o
g
e
n
e
n
O
r
g
a
n
i
s
m
u
s
[
4
3
,
4
4
]
{
,
M
.
w
o
l
f
e
i
[
4
5
]
,
M
e
t
h
a
n
o
t
h
e
r
m
u
s
f
e
r
v
i
d
u
s
,
M
e
t
h
a
n
o
c
o
c
c
u
s
i
g
n
e
u
s
[
4
6
]
,
M
e
t
h
a
n
o
c
o
c
c
u
s
t
h
e
r
m
o
l
i
t
h
o
t
r
o
p
h
i
c
u
s
[
4
7
]
,
d
u
r
c
h
d
i
e
G
e
n
o
m
-
s
e
q
u
e
n
z
i
e
r
u
n
g
e
n
d
a
n
n
a
u
c
h
i
n
M
e
t
h
a
n
o
c
o
c
c
u
s
j
a
n
n
a
s
c
h
i
i
[
4
8
]
u
n
d
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
t
h
e
r
m
o
a
u
t
o
t
r
o
p
h
i
c
u
s
[
4
9
]
.
D
a
m
i
t
s
c
h
e
i
n
t
s
i
e
a
u
f
d
i
e
G
r
u
p
p
e
n
d
e
r
M
e
t
h
a
n
o
b
a
c
t
e
r
i
a
l
e
s
,
M
e
t
h
a
n
o
c
o
c
c
a
l
e
s
u
n
d
M
e
t
h
a
n
o
p
y
r
a
l
e
s
b
e
s
c
h
r
￿
a
n
k
t
z
u
s
e
i
n
,
d
i
e
M
e
t
h
a
n
v
o
n
C
O
2
u
n
d
H
2
a
u
s
g
e
h
e
n
d
b
i
l
d
e
n
.
D
a
s
l
￿
o
s
l
i
c
h
e
E
n
z
y
m
b
e
s
i
t
z
t
e
i
n
e
n
T
y
p
U
n
t
e
r
e
i
n
h
e
i
t
m
i
t
e
i
n
e
m
M
o
l
e
k
u
l
a
r
g
e
w
i
c
h
t
v
o
n
e
t
w
a
4
0
k
D
a
u
n
d
t
r
i
t
t
a
l
s
H
o
m
o
d
i
m
e
r
(
M
.
m
a
r
b
u
r
g
e
n
s
i
s
)
o
d
e
r
H
o
m
o
t
e
t
r
a
m
e
r
(
M
.
k
a
n
d
-
l
e
r
i
[
4
2
]
,
M
.
f
e
r
v
i
d
u
s
u
n
d
M
.
i
g
n
e
u
s
[
4
6
]
)
a
u
f
.
D
i
e
A
m
i
n
o
s
￿
a
u
r
e
s
e
q
u
e
n
z
z
e
i
g
t
e
i
n
h
o
h
e
s
M
a
￿
a
n
K
o
n
s
e
r
v
i
e
r
u
n
g
z
w
i
s
c
h
e
n
d
e
n
e
i
n
z
e
l
n
e
n
S
p
e
z
i
e
s
,
a
b
e
r
k
e
i
n
e
r
l
e
i
V
e
r
w
a
n
d
t
s
c
h
a
f
t
z
u
a
n
d
e
r
e
n
b
e
k
a
n
n
t
e
n
P
r
o
t
e
i
n
s
e
q
u
e
n
z
e
n
.
D
i
e
S
e
q
u
e
n
z
i
s
t
f
￿
u
r
e
i
n
i
g
e
H
m
d
-
S
p
e
z
i
e
s
i
n
A
b
b
.
2
g
e
z
e
i
g
t
.
Mp_kandleri
M_marburgensis
Mc_jannaschii
Mc_voltae
Mc_thermolithotrophicus
12 0 4 0
MVEI NKVAI LGAGCW RTHAATGI TTFK RACEVADE TGI K EAALTHSSVTYAVELKHLA
----M KLAI LGAGCYRTHAASGI TNFS RACEVAEM VGKP EI AMTHSTI TMGAELKELA
----M KI AI LGAGCYRTHAAAGI TNFM RACEVAKE VGKP EI ALTHSSI TYGAELLHLV
-----KVAI LGAGCYRTHAAAGI TNFS RASEVAKQ VGI P EI AM THSTI LM GAELLHLV
----M KVAI LGAGCYRTHAACGI TNFA RAAEVAKK VGI P EI TM THSTI TM GAELLHLV
Mp_kandleri
M_marburgensis
Mc_jannaschii
Mc_voltae
Mc_thermolithotrophicus
60 80 100
G- VDEVVLSDPVFDAD- GFTVVDI EEDCDVDLDEFI KAHLEGNPED VMPK LRDY VNDI
G- VDEVVVADPVFD N --Q FTVI DD F A -----Y E DVI EAHKE- DPEN IM P Q IR E K VNEV
PDVKEVI VSDPCFAEEPGLVVI DE F D -----P K EVMEAHLSGNPES IM P K IR E V VKAK
NEI DEI VI ADPCFAEGNEMVVLDN F D -----Y A KVMEAHLAGKAEE VMPE IR D A VKAK
DEI DEVVVSDPCFAEEPGL V IID E F D -----P K EVMEAHLAGEPEK VMPA IR D A VKAK
Mp_kandleri
M_marburgensis
Mc_jannaschii
Mc_voltae
Mc_thermolithotrophicus
120 140 160
ADDVPKPPKGAI HFLS PEEMEDKLD I V VTTDDA EAVEDADMI I SW LPKGGVQPD IF K K
AKELPKPPEGAI HFTH PE----DLG F E I TTDDR EAVADADFI MTW FPKGDMQPD IIN K
AKELPKPPKACI HLVH PE----DVG L K VTSDDR EAVEGADI VI TW LPKGNKQPD IIK K
AKELPKPPKACI HFVN PE----KVG L K VTADDK DAVKDADI VI TW LPKGGSQPA IIE K
AKEVPKPPKGCI HFVH PE----KVG L K VTSDDV EAVKDA D IIIT W L P K G GSQPA IIK K
Mp_kandleri
M_marburgensis
Mc_jannaschii
Mc_voltae
Mc_thermolithotrophicus
180 200 220
IIDDI PEGCI VAN TCTI PTR QFK EMFE----DMGR--DDLQVTSYHPATVPEHKGQVF
FI DDI KPGAI VTH ACTI PTT KFY KI FEQKHGDLVTKPETLNVTSYHPGAVPEMKGQVY
FADAI PEGAI VTH ACTI PTT KFA KI FK----DLGR--EDLNI TSYHPGCVPEMKGQVY
FVANI KEGAI VTH ACTI PTP KFA KI FK----DLGR--DDLNI I SYHPGAVPEMKGQVF
FVDAI KEGAI VTH ACTI PTP KFA KI FK----DLGR--DDLNI I SYHPGAVPEMKGQVF
Mp_kandleri
M_marburgensis
Mc_jannaschii
Mc_voltae
Mc_thermolithotrophicus
240 260 280
VAEGYADEEVVEA VYE LGEKARGL AFKVPGY LLGPVCDMASAVTAI VYAGLLTFRDAC
I AEGYASEDAI ET LFE LGQKARGN AYRLPAE LLGPVCDMCSALTAM TYACI LSYRDSV
I AEGYASEEAVNK LYE IG KI ARGK AFKMPAN LI GPVCDMCSAVTAT VYAGLLAYRDAV
I SEGFATEEAVEN FFE IA NTARGV AFKMPAN LI SPVCDMGSAVTAP VYAGI LAYRDAV
I SEGYASEEAVEK MYC IA KEARGT AYKMPAN LI SPVCDMGSAVTAP VYAAVLAYRDAV
Mp_kandleri
M_marburgensis
Mc_jannaschii
Mc_voltae
Mc_thermolithotrophicus
300 320 340
T D I LGAPVDFTQNMAV EALQMMAKFM EEEGLDKLEEA LDPA ALTNTADSM NFGPL A DT
T Q VLGAPASFAQMMAK ESLEQI TALM EKVGI DKMEEN LDPG ALLGTADSM NFGAS A --
T K I LGAPADFAQMMAD EALTQI HNLM KEKGI ANMEEA LDPA ALLGTADSM CFGPL A --
T Q I LGAPADFAQMMAD EAI TQI LELM RNEGI KGMEDK LDPK ALTGTADSM CFGPL A --
T K I LGAPADFAQMMAD EAI TQI LELM RKEGI NNMEKT LDPK ALTGTADSM CFGPL S --
Mp_kandleri
M_marburgensis
Mc_jannaschii
Mc_voltae
Mc_thermolithotrophicus
358
EI LPK ALEVLEKYSKKAE-------------
EI LPT VFEI LEKRK K ----------------
EI LPT ALKVLEKHKVVEEEGKTKCEI MSQKE
DI LPA SLKVLEKHG K Q ---------------
DI LPP ALKVLEKHAAEEES- - CCCELKK- - -
A
b
b
i
l
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n
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:
A
m
i
n
o
s
￿
a
u
r
e
s
e
q
u
e
n
z
e
n
d
e
r
m
e
t
a
l
l
f
r
e
i
e
n
H
y
d
r
o
g
e
n
a
s
e
a
u
s
M
e
t
h
a
n
o
c
o
c
c
u
s
t
h
e
r
m
o
l
i
-
t
h
o
t
r
o
p
h
i
c
u
s
,
M
.
v
o
l
t
a
e
,
M
.
j
a
n
n
a
s
c
h
i
i
,
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
m
a
r
b
u
r
g
e
n
s
i
s
u
n
d
M
e
t
h
a
n
o
p
y
r
u
s
k
a
n
d
l
e
r
i
.
D
i
e
N
u
m
e
r
i
e
r
u
n
g
b
e
z
i
e
h
t
s
i
c
h
a
u
f
d
a
s
E
n
z
y
m
v
o
n
M
.
k
a
n
d
l
e
r
i
.
D
a
s
A
l
i
g
n
m
e
n
t
w
u
r
d
e
m
i
t
d
e
m
P
r
o
g
r
a
m
m
C
L
U
S
T
A
L
W
[
3
9
]
e
r
z
e
u
g
t
,
d
i
e
A
b
b
i
l
d
u
n
g
m
i
t
d
e
m
P
r
o
g
r
a
m
m
A
L
S
C
R
I
P
T
[
4
0
]
.2
4
D
a
s
E
n
z
y
m
k
a
t
a
l
y
s
i
e
r
t
d
e
n
d
i
r
e
k
t
e
n
,
s
t
e
r
e
o
s
e
l
e
k
t
i
v
e
n
u
n
d
r
e
v
e
r
s
i
b
l
e
n
H
y
d
r
i
d
t
r
a
n
s
f
e
r
v
o
n
H
2
a
u
f
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
,
w
i
e
i
n
A
b
b
.
3
g
e
z
e
i
g
t
,
u
n
d
w
i
r
d
n
a
c
h
d
e
r
R
￿
u
c
k
r
e
a
k
t
i
o
n
a
l
s
H
2
-
b
i
l
d
e
n
d
e
N
5
;
N
1
0
-
M
e
t
h
y
l
e
n
-
H
4
M
P
T
-
D
e
h
y
d
r
o
g
e
n
a
s
e
(
H
m
d
)
b
e
z
e
i
c
h
n
e
t
(
z
u
r
￿
U
b
e
r
-
s
i
c
h
t
s
i
e
h
e
[
5
0
,
5
1
]
)
.
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b
b
i
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d
u
n
g
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:
D
i
e
m
e
t
a
l
l
f
r
e
i
e
H
y
d
r
o
g
e
n
a
s
e
k
a
t
a
l
y
s
i
e
r
t
e
i
n
e
n
s
t
e
r
e
o
s
e
l
e
k
t
i
v
e
n
,
r
e
v
e
r
s
i
b
l
e
n
H
y
-
d
r
i
d
t
r
a
n
s
f
e
r
v
o
n
m
o
l
e
k
u
l
a
r
e
m
W
a
s
s
e
r
s
t
o
￿
a
u
f
d
i
e
a
n
d
e
n
C
1
-
C
a
r
r
i
e
r
T
e
t
r
a
h
y
-
d
r
o
m
e
t
h
a
n
o
p
t
e
r
i
n
(
H
4
M
P
T
)
g
e
b
u
n
d
e
n
e
M
e
t
h
e
n
y
l
-
G
r
u
p
p
e
,
e
i
n
I
n
t
e
r
m
e
d
i
a
t
d
e
r
M
e
t
h
a
n
o
g
e
n
e
s
e
,
u
n
t
e
r
B
i
l
d
u
n
g
v
o
n
M
e
t
h
y
l
e
n
-
H
4
M
P
T
.
D
a
s
w
e
i
t
g
e
h
e
n
d
a
u
f
A
r
c
h
a
e
e
n
b
e
s
c
h
r
￿
a
n
k
t
e
T
e
t
r
a
h
y
d
r
o
m
e
t
h
a
n
o
p
t
e
r
i
n
(
H
4
M
P
T
)
i
s
t
e
i
n
S
t
r
u
k
t
u
r
a
n
a
l
o
g
o
n
d
e
s
T
e
t
r
a
h
y
d
r
o
f
o
l
a
t
s
(
H
4
F
)
,
d
a
s
i
n
d
e
n
G
r
u
p
p
e
n
d
e
r
E
u
c
a
r
y
a
u
n
d
B
a
c
t
e
r
i
a
a
l
s
C
1
-
C
a
r
r
i
e
r
d
i
e
n
t
(
A
b
b
.
4
)
.
D
e
r
w
i
c
h
t
i
g
s
t
e
U
n
t
e
r
s
c
h
i
e
d
i
s
t
,
d
a
￿
H
4
M
P
T
e
i
n
e
M
e
t
h
y
l
e
n
-
G
r
u
p
p
e
i
n
p
a
r
a
-
P
o
s
i
t
i
o
n
z
u
N
1
0
b
e
s
i
t
z
t
,
w
￿
a
h
r
e
n
d
H
4
F
h
i
e
r
e
i
n
e
e
l
e
k
t
r
o
n
e
n
-
z
i
e
h
e
n
d
e
C
a
r
b
o
n
y
l
f
u
n
k
t
i
o
n
t
r
￿
a
g
t
(
P
f
e
i
l
e
)
.
D
a
d
u
r
c
h
w
i
r
d
d
a
s
N
1
0
i
m
F
a
l
l
e
d
e
s
H
4
M
P
T
d
e
u
t
l
i
c
h
b
a
s
i
s
c
h
e
r
(
p
K
a
v
o
n
2
.
4
g
e
g
e
n
￿
u
b
e
r
-
1
.
2
)
[
5
2
]
.
D
a
s
f
￿
u
h
r
t
d
a
z
u
,
d
a
￿
d
e
r
C
a
r
b
o
k
a
t
i
o
n
e
n
c
h
a
r
a
k
t
e
r
d
e
r
N
5
;
N
1
0
-
M
e
t
h
e
n
y
l
g
r
u
p
p
e
i
m
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
s
t
￿
a
r
k
e
r
i
s
t
a
l
s
b
e
i
m
e
n
t
s
p
r
e
c
h
e
n
d
e
n
H
4
F
-
D
e
r
i
v
a
t
[
5
0
]
.
A
u
￿
e
r
d
e
m
r
e
d
u
z
i
e
r
t
s
i
c
h
d
a
s
R
e
d
o
x
p
o
t
e
n
t
i
a
l
d
e
s
M
e
t
h
e
n
y
l
/
M
e
t
h
y
l
e
n
-
H
4
M
P
T
-
P
a
a
r
e
s
a
u
f
E
0
0
=
￿
3
9
0
m
V
g
e
g
e
n
￿
u
b
e
r
-
3
0
0
m
V
b
e
i
m
M
e
t
h
e
n
y
l
/
M
e
t
h
y
l
e
n
-
H
4
F
-
P
a
a
r
[
5
3
]
,
u
n
d
n
￿
a
h
e
r
t
s
i
c
h
d
a
m
i
t
s
t
a
r
k
d
e
m
R
e
d
o
x
p
o
t
e
n
t
i
a
l
d
e
r
W
a
s
s
e
r
s
t
o
￿
e
l
e
k
t
r
o
d
e
b
e
i
p
H
7
.
0
(
-
4
1
4
m
V
)
[
5
0
]
.
D
a
s
e
r
k
l
￿
a
r
t
d
i
e
h
o
h
e
R
e
v
e
r
s
i
b
i
l
i
t
￿
a
t
d
e
r
d
u
r
c
h
H
m
d
k
a
t
a
l
y
s
i
e
r
t
e
n
R
e
a
k
t
i
o
n
(
￿
G
0
0
=
￿
5
:
5
k
J
/
m
o
l
)
.
B
e
m
e
r
k
e
n
s
w
e
r
t
e
r
w
e
i
s
e
k
o
n
n
t
e
n
m
i
t
a
l
l
e
n
g
￿
a
n
g
i
g
e
n
a
n
a
l
y
t
i
s
c
h
e
n
M
e
t
h
o
d
e
n
w
i
e
A
A
S
,
I
C
P
-
M
S
[
4
5
,
4
6
]
o
d
e
r
T
X
R
F
[
5
4
]
1
k
e
i
n
e
M
e
t
a
l
l
e
i
n
s
t
￿
o
c
h
i
o
m
e
t
r
i
s
c
h
e
n
M
e
n
g
e
n
f
e
s
t
g
e
s
t
e
l
l
t
w
e
r
d
e
n
,
v
o
r
a
l
l
e
m
k
e
i
n
N
i
c
k
e
l
o
d
e
r
E
i
s
e
n
.
1
A
A
S
:
A
t
o
m
a
b
s
o
r
p
t
i
o
n
s
-
S
p
e
k
t
r
o
s
k
o
p
i
e
,
I
C
P
-
M
S
:
I
n
d
u
k
t
i
v
g
e
k
o
p
p
e
l
t
e
P
l
a
s
m
a
-
M
a
s
s
e
n
s
p
e
k
t
r
o
m
e
t
r
i
e
,
T
X
R
F
:
T
o
t
a
l
R
e
￿
e
c
t
i
o
n
X
-
R
a
y
F
l
u
o
r
e
s
c
e
n
c
e
S
p
e
c
t
r
o
s
c
o
p
y2
.
2
E
i
n
e
m
e
t
a
l
l
f
r
e
i
e
H
y
d
r
o
g
e
n
a
s
e
2
5
A
b
b
i
l
d
u
n
g
4
:
S
t
r
u
k
t
u
r
e
n
v
o
n
T
e
t
r
a
h
y
d
r
o
m
e
t
h
a
n
o
p
t
e
r
i
n
(
A
)
u
n
d
T
e
t
r
a
h
y
d
r
o
f
o
l
a
t
(
B
)
.
F
￿
u
r
d
i
e
v
e
r
s
c
h
i
e
d
e
n
e
n
c
h
e
m
i
s
c
h
e
n
E
i
g
e
n
s
c
h
a
f
t
e
n
a
m
b
e
d
e
u
t
s
a
m
s
t
e
n
i
s
t
d
i
e
u
n
t
e
r
s
c
h
i
e
d
-
l
i
c
h
e
S
u
b
s
t
i
t
u
t
i
o
n
m
i
t
e
i
n
e
r
M
e
t
h
y
l
e
n
-
(
A
)
b
z
w
.
C
a
r
b
o
n
y
l
f
u
n
k
t
i
o
n
(
B
)
i
n
p
a
r
a
-
S
t
e
l
l
u
n
g
z
u
N
1
0
(
d
u
r
c
h
r
o
t
e
P
f
e
i
l
e
m
a
r
k
i
e
r
t
)
.
N
a
c
h
w
e
i
s
d
e
s
o
r
g
a
n
i
s
c
h
e
n
C
o
f
a
k
t
o
r
s
B
e
r
e
i
t
s
i
n
[
5
5
]
w
u
r
d
e
d
a
r
a
u
f
h
i
n
g
e
w
i
e
s
e
n
,
d
a
￿
s
i
c
h
d
a
s
U
V
-
S
p
e
k
t
r
u
m
v
o
n
H
m
d
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
v
o
n
e
i
n
e
m
t
y
p
i
s
c
h
e
n
P
r
o
t
e
i
n
s
p
e
k
t
r
u
m
u
n
t
e
r
s
c
h
e
i
d
e
t
:
N
e
b
e
n
S
c
h
u
l
t
e
r
n
b
e
i
3
2
0
u
n
d
3
0
0
n
m
i
s
t
d
i
e
A
b
s
o
r
p
t
i
o
n
b
e
i
2
8
0
n
m
u
m
d
e
n
F
a
k
t
o
r
2
.
7
g
r
￿
o
￿
e
r
,
a
l
s
e
s
d
e
m
T
y
r
/
T
r
p
-
G
e
h
a
l
t
e
n
t
s
p
r
e
c
h
e
n
w
￿
u
r
d
e
[
4
5
]
.
D
i
e
T
a
t
s
a
c
h
e
,
d
a
￿
d
i
e
E
n
z
y
m
a
k
t
i
v
i
t
￿
a
t
d
u
r
c
h
S
a
u
e
r
s
t
o
￿
z
e
r
s
t
￿
o
r
t
w
i
r
d
,
e
r
s
c
h
i
e
n
m
i
t
d
e
m
V
o
r
l
i
e
g
e
n
e
i
n
e
s
r
e
i
n
e
n
P
r
o
t
e
i
n
k
a
t
a
l
y
s
a
t
o
r
s
k
a
u
m
k
o
m
p
a
t
i
b
e
l
,
z
u
m
a
l
e
i
n
r
a
d
i
k
a
l
i
-
s
c
h
e
r
M
e
c
h
a
n
i
s
m
u
s
f
￿
u
r
e
i
n
e
H
y
d
r
o
g
e
n
i
e
r
u
n
g
s
k
a
t
a
l
y
s
e
￿
a
u
￿
e
r
s
t
u
n
w
a
h
r
s
c
h
e
i
n
l
i
c
h
i
s
t
[
5
6
]
.
D
i
e
h
e
t
e
r
o
l
o
g
e
E
x
p
r
e
s
s
i
o
n
d
e
r
E
n
z
y
m
e
a
u
s
M
e
t
h
a
n
o
p
y
r
u
s
k
a
n
d
l
e
r
i
u
n
d
M
e
t
h
a
n
o
c
o
c
c
u
s
j
a
n
n
a
s
c
h
i
i
f
￿
u
h
r
t
z
u
v
o
l
l
s
t
￿
a
n
d
i
g
i
n
a
k
t
i
v
e
n
P
r
o
t
e
i
n
e
n
,
d
i
e
g
l
e
i
c
h
w
o
h
l
i
n
a
l
l
e
n
b
i
o
c
h
e
m
i
-
s
c
h
e
n
E
i
g
e
n
s
c
h
a
f
t
e
n
(
S
E
C
,
M
A
L
D
I
-
T
O
F
-
M
S
,
C
D
2
,
F
l
u
o
r
e
s
z
e
n
z
)
k
a
u
m
v
o
n
d
e
n
a
u
s
d
e
n
e
n
t
s
p
r
e
c
h
e
n
d
e
n
A
r
c
h
a
e
e
n
g
e
r
e
i
n
i
g
t
e
n
,
a
k
t
i
v
e
n
E
n
z
y
m
e
n
z
u
u
n
t
e
r
s
c
h
e
i
d
e
n
s
i
n
d
[
5
4
]
.
E
i
n
e
n
￿
a
h
e
r
e
U
n
t
e
r
s
u
c
h
u
n
g
d
i
e
s
e
s
W
i
d
e
r
s
p
r
u
c
h
e
s
f
￿
u
h
r
t
e
k
o
n
s
e
q
u
e
n
t
e
r
w
e
i
s
e
z
u
r
E
n
t
-
d
e
c
k
u
n
g
e
i
n
e
s
o
r
g
a
n
i
s
c
h
e
n
C
o
f
a
k
t
o
r
s
,
d
e
r
b
e
i
E
n
t
f
a
l
t
u
n
g
a
u
s
d
e
m
E
n
z
y
m
e
x
t
r
a
h
i
e
r
t
w
e
r
d
e
n
k
a
n
n
[
5
7
]
.
D
e
r
e
l
e
g
a
n
t
e
N
a
c
h
w
e
i
s
g
e
l
a
n
g
m
i
t
d
e
m
i
n
A
b
b
.
5
g
e
z
e
i
g
t
e
n
K
r
e
u
z
-
R
e
k
o
n
s
t
i
t
u
t
i
o
n
s
e
x
p
e
r
i
m
e
n
t
.
D
i
e
A
Æ
n
i
t
￿
a
t
d
e
s
C
o
f
a
k
t
o
r
s
z
u
m
E
n
z
y
m
i
s
t
d
a
b
e
i
h
o
c
h
g
e
-
n
u
g
,
e
i
n
e
s
c
h
n
e
l
l
e
R
e
a
k
t
i
v
i
e
r
u
n
g
d
e
s
i
n
a
k
t
i
v
e
n
A
p
o
p
r
o
t
e
i
n
s
a
u
c
h
u
n
t
e
r
d
e
n
B
e
d
i
n
g
u
n
g
e
n
d
e
s
E
n
z
y
m
a
s
s
a
y
s
z
u
e
r
m
￿
o
g
l
i
c
h
e
n
.
2
S
E
C
:
S
i
z
e
E
x
c
l
u
s
i
o
n
C
h
r
o
m
a
t
o
g
r
a
p
h
y
,
M
A
L
D
I
-
T
O
F
-
M
S
:
M
a
t
r
i
x
A
s
s
i
s
t
e
d
L
a
s
e
r
D
e
s
o
r
p
t
i
o
n
/
I
o
n
i
z
a
-
t
i
o
n
-
T
i
m
e
o
f
F
l
i
g
h
t
-
M
a
s
s
S
p
e
c
t
r
o
m
e
t
r
y
,
C
D
:
C
i
r
c
u
l
a
r
d
i
c
h
r
o
i
s
m
u
s
-
S
p
e
k
t
r
o
s
k
o
p
i
e2
6
W
i
e
s
i
c
h
i
n
d
e
n
n
a
c
h
f
o
l
g
e
n
d
e
n
E
x
p
e
r
i
m
e
n
t
e
n
z
e
i
g
t
e
,
b
e
s
i
t
z
t
d
e
r
i
s
o
l
i
e
r
t
e
C
o
f
a
k
t
o
r
e
i
n
e
m
o
l
e
k
u
l
a
r
e
M
a
s
s
e
v
o
n
d
e
u
t
l
i
c
h
u
n
t
e
r
1
0
0
0
D
a
;
e
r
i
s
t
s
a
u
e
r
s
t
o
￿
e
m
p
￿
n
d
l
i
c
h
(
w
a
s
h
￿
o
c
h
s
t
w
a
h
r
s
c
h
e
i
n
l
i
c
h
d
i
e
I
n
a
k
t
i
v
i
e
r
u
n
g
v
o
n
H
m
d
d
u
r
c
h
O
2
b
e
d
i
n
g
t
)
,
t
h
e
r
m
o
l
a
b
i
l
(
5
0
%
I
n
a
k
t
i
v
i
e
r
u
n
g
b
e
i
5
0
Æ
C
i
n
n
e
r
h
a
l
b
v
o
n
2
m
i
n
)
u
n
d
l
i
c
h
t
e
m
p
￿
n
d
l
i
c
h
i
m
U
V
(
a
u
c
h
b
e
i
o
b
e
r
h
a
l
b
3
0
0
n
m
)
.
E
r
b
i
n
d
e
t
s
t
a
r
k
a
n
A
n
i
o
n
e
n
t
a
u
s
c
h
e
r
(
[
5
7
,
5
4
]
;
B
u
u
r
m
a
n
u
n
d
T
h
a
u
e
r
,
p
e
r
s
.
M
i
t
t
e
i
l
u
n
g
)
.
A
b
b
i
l
d
u
n
g
5
:
E
x
p
e
r
i
m
e
n
t
z
u
m
N
a
c
h
w
e
i
s
e
i
n
e
s
C
o
f
a
k
t
o
r
s
i
n
d
e
r
m
e
t
a
l
l
f
r
e
i
e
n
H
y
d
r
o
g
e
n
a
s
e
d
u
r
c
h
K
r
e
u
z
-
R
e
k
o
n
s
t
i
t
u
t
i
o
n
.
V
e
r
￿
a
n
d
e
r
t
n
a
c
h
[
5
7
]
.
E
n
z
y
m
a
t
i
s
c
h
e
E
i
g
e
n
s
c
h
a
f
t
e
n
D
i
e
b
e
s
c
h
r
i
e
b
e
n
e
R
e
a
k
t
i
o
n
w
i
r
d
v
o
n
H
m
d
m
i
t
h
o
h
e
r
s
p
e
z
i
￿
s
c
h
e
r
A
k
t
i
v
i
t
￿
a
t
k
a
t
a
l
y
s
i
e
r
t
(
b
i
s
z
u
1
5
0
0
U
/
m
g
)
;
d
a
b
e
i
i
s
t
d
e
r
a
p
p
a
r
e
n
t
e
K
m
f
￿
u
r
H
2
m
i
t
e
t
w
a
0
.
1
m
M
z
e
h
n
f
a
c
h
h
￿
o
h
e
r
a
l
s
b
e
i
t
y
p
i
s
c
h
e
n
M
e
t
a
l
l
o
h
y
d
r
o
g
e
n
a
s
e
n
.
D
i
e
A
k
t
i
v
i
e
r
u
n
g
s
b
a
r
r
i
e
r
e
d
e
r
R
e
a
k
t
i
o
n
l
i
e
g
t
i
n
d
e
r
G
r
￿
o
￿
e
n
o
r
d
n
u
n
g
v
o
n
3
0
{
5
0
k
J
/
m
o
l
[
5
8
,
4
7
]
.
D
a
s
E
n
z
y
m
w
i
r
d
i
m
G
e
g
e
n
s
a
t
z
z
u
a
n
d
e
r
e
n
H
y
d
r
o
g
e
n
a
s
e
n
n
i
c
h
t
d
u
r
c
h
N
i
t
r
i
t
,
A
c
e
t
y
-
l
e
n
,
C
O
,
C
y
a
n
i
d
o
d
e
r
A
z
i
d
i
n
h
i
b
i
e
r
t
,
w
i
e
d
i
e
s
e
a
b
e
r
d
u
r
c
h
S
a
u
e
r
s
t
o
￿
[
4
5
]
.
E
s
i
s
t
n
i
c
h
t
i
n
d
e
r
L
a
g
e
,
M
e
t
h
y
l
v
i
o
l
o
g
e
n
-
F
a
r
b
s
t
o
￿
e
z
u
r
e
d
u
z
i
e
r
e
n
.
N
u
r
i
n
G
e
g
e
n
w
a
r
t
d
e
s
S
u
b
s
t
r
a
t
e
s
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
k
a
t
a
l
y
s
i
e
r
t
H
m
d
d
e
n
e
i
n
f
a
c
h
e
n
u
n
d
d
o
p
p
e
l
t
e
n
A
u
s
t
a
u
s
c
h
z
w
i
s
c
h
e
n
H
2
u
n
d
H
+
o
d
e
r
D
+
a
u
s
H
2
O
b
z
w
.
D
2
O
[
5
9
,
6
0
]
u
n
d
d
i
e
U
m
s
e
t
z
u
n
g
v
o
n
p
a
r
a
-
i
n
o
r
t
h
o
-
W
a
s
s
e
r
s
t
o
￿
[
6
1
]
,
w
i
e
e
r
f
￿
u
r
H
y
d
r
o
g
e
n
a
s
e
n
t
y
p
i
s
c
h
i
s
t
:
H
2
+
D
+
!
H
D
+
H
+
(
4
)2
.
2
E
i
n
e
m
e
t
a
l
l
f
r
e
i
e
H
y
d
r
o
g
e
n
a
s
e
2
7
H
2
+
2
D
+
!
D
2
+
2
H
+
(
5
)
p
￿
H
2
(
"
#
)
!
o
￿
H
2
(
"
"
)
(
6
)
D
e
r
H
y
d
r
i
d
t
r
a
n
s
f
e
r
e
r
f
o
l
g
t
i
n
d
e
r
e
n
z
y
m
k
a
t
a
l
y
s
i
e
r
t
e
n
R
e
a
k
t
i
o
n
s
t
e
r
e
o
s
p
e
z
i
￿
s
c
h
a
u
f
d
i
e
p
r
o
-
R
-
P
o
s
i
t
i
o
n
,
w
i
e
m
i
t
t
e
l
s
h
e
t
e
r
o
n
u
k
l
e
a
r
e
r
H
S
Q
C
3
-
N
M
R
-
S
p
e
k
t
r
o
s
k
o
p
i
e
g
e
z
e
i
g
t
w
u
r
d
e
[
6
2
]
.
D
i
e
s
b
e
d
e
u
t
e
t
g
e
g
e
n
￿
u
b
e
r
d
e
r
u
n
k
a
t
a
l
y
s
i
e
r
t
e
n
H
y
d
r
o
g
e
n
i
e
r
u
n
g
m
i
t
t
e
l
s
N
a
B
H
4
,
d
i
e
i
n
d
i
e
p
r
o
-
S
-
P
o
s
i
t
i
o
n
e
r
f
o
l
g
t
[
6
3
]
,
e
i
n
e
u
m
g
e
k
e
h
r
t
e
S
t
e
r
e
o
s
p
e
z
i
￿
t
￿
a
t
.
Z
u
s
￿
a
t
z
l
i
c
h
k
a
t
a
l
y
s
i
e
r
t
H
m
d
e
i
n
e
n
d
i
r
e
k
t
e
n
A
u
s
t
a
u
s
c
h
d
e
s
p
r
o
-
R
-
W
a
s
s
e
r
s
t
o
￿
e
s
v
o
n
M
e
t
h
y
l
e
n
-
H
4
M
P
T
m
i
t
P
r
o
t
o
n
e
n
d
e
s
W
a
s
s
e
r
s
,
d
e
r
d
e
u
t
l
i
c
h
s
c
h
n
e
l
l
e
r
e
r
f
o
l
g
t
a
l
s
d
i
e
R
￿
u
c
k
-
r
e
a
k
t
i
o
n
z
u
m
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
[
6
4
]
.
M
o
d
e
l
l
r
e
a
k
t
i
o
n
e
n
u
n
d
K
a
t
a
l
y
s
e
m
e
c
h
a
n
i
s
m
u
s
F
￿
u
r
d
i
e
F
o
r
m
u
l
i
e
r
u
n
g
e
i
n
e
s
m
￿
o
g
l
i
c
h
e
n
K
a
t
a
l
y
s
e
m
e
c
h
a
n
i
s
m
u
s
i
s
t
d
i
e
B
e
o
b
a
c
h
t
u
n
g
w
i
c
h
-
t
i
g
,
d
a
￿
H
m
d
n
u
r
i
n
G
e
g
e
n
w
a
r
t
d
e
s
S
u
b
s
t
r
a
t
e
s
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
H
y
d
r
o
g
e
n
a
s
e
a
k
t
i
v
i
t
￿
a
t
z
e
i
g
t
.
E
s
s
t
e
l
l
t
e
s
i
c
h
n
u
n
d
i
e
F
r
a
g
e
,
w
e
l
c
h
e
m
e
t
a
l
l
f
r
e
i
e
n
M
o
d
e
l
l
s
y
s
t
e
m
e
d
a
s
E
n
z
y
m
v
e
r
-
h
a
l
t
e
n
e
r
k
l
￿
a
r
e
n
k
￿
o
n
n
t
e
n
.
D
i
e
M
￿
o
g
l
i
c
h
k
e
i
t
e
i
n
e
r
s
￿
a
u
r
e
k
a
t
a
l
y
s
i
e
r
t
e
n
H
y
d
r
o
g
e
n
i
e
r
u
n
g
u
n
g
e
s
￿
a
t
t
i
g
t
e
r
K
o
h
l
e
n
w
a
s
-
s
e
r
s
t
o
￿
e
w
u
r
d
e
e
r
s
t
m
a
l
i
g
i
n
[
6
5
]
p
o
s
t
u
l
i
e
r
t
u
n
d
s
p
￿
a
t
e
r
f
￿
u
r
I
s
o
b
u
t
e
n
u
n
d
C
y
c
l
o
h
e
x
e
n
i
n
G
e
g
e
n
w
a
r
t
v
o
n
A
l
B
r
3
b
e
i
h
o
h
e
n
D
r
￿
u
c
k
e
n
u
n
d
T
e
m
p
e
r
a
t
u
r
e
n
g
e
z
e
i
g
t
[
5
6
]
.
M
i
t
d
e
r
S
u
p
e
r
s
￿
a
u
r
e
H
F
{
T
a
F
5
g
e
l
a
n
g
e
r
s
t
m
a
l
i
g
a
u
c
h
d
i
e
H
y
d
r
o
g
e
n
i
e
r
u
n
g
e
i
n
e
s
a
r
o
m
a
t
i
s
c
h
e
n
S
y
-
s
t
e
m
s
[
6
6
]
.
A
l
s
S
u
p
e
r
s
￿
a
u
r
e
n
w
e
r
d
e
n
S
￿
a
u
r
e
n
b
e
z
e
i
c
h
n
e
t
,
d
i
e
s
t
￿
a
r
k
e
r
a
l
s
1
0
0
%
i
g
e
S
c
h
w
e
-
f
e
l
s
￿
a
u
r
e
(
B
r
￿
n
s
t
e
d
-
S
￿
a
u
r
e
n
)
b
z
w
.
A
l
C
l
3
(
L
e
w
i
s
-
S
￿
a
u
r
e
n
)
s
i
n
d
[
6
7
]
.
O
l
a
h
[
6
7
,
6
8
]
(
N
o
b
e
l
p
r
e
i
s
f
￿
u
r
C
h
e
m
i
e
1
9
9
4
)
b
e
s
c
h
r
i
e
b
d
i
e
r
e
v
e
r
s
i
b
l
e
R
e
a
k
t
i
o
n
v
o
n
C
a
r
b
o
k
a
t
i
o
n
e
n
m
i
t
H
2
i
n
"
s
u
p
e
r
s
a
u
r
e
n
\
L
￿
o
s
u
n
g
e
n
.
D
i
e
s
e
R
e
a
k
t
i
o
n
v
e
r
l
￿
a
u
f
t
￿
u
b
e
r
e
i
n
p
e
n
t
a
k
o
o
r
d
i
n
i
e
r
t
e
s
3
-
Z
e
n
t
r
e
n
-
2
-
E
l
e
k
t
r
o
n
e
n
-
I
n
t
e
r
m
e
d
i
a
t
(
C
a
r
b
o
n
i
u
m
-
I
o
n
)
.
F
￿
u
r
d
i
e
d
u
r
c
h
H
m
d
k
a
t
a
l
y
s
i
e
r
t
e
R
e
a
k
t
i
o
n
w
u
r
d
e
v
o
n
B
e
r
k
e
s
s
e
l
u
n
d
T
h
a
u
e
r
e
i
n
M
e
-
c
h
a
n
i
s
m
u
s
a
n
a
l
o
g
z
u
r
O
l
a
h
-
C
h
e
m
i
e
p
o
s
t
u
l
i
e
r
t
[
6
9
]
.
D
a
b
e
i
s
o
l
l
d
e
r
I
m
i
d
a
z
o
l
i
d
i
n
i
u
m
-
R
i
n
g
v
o
n
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
b
e
i
d
e
r
B
i
n
d
u
n
g
a
n
d
a
s
E
n
z
y
m
e
i
n
e
K
o
n
f
o
r
m
a
t
i
o
n
s
￿
a
n
d
e
r
u
n
g
e
r
f
a
h
r
e
n
,
d
i
e
d
i
e
k
o
n
j
u
g
a
t
i
v
e
S
t
a
b
i
l
i
s
i
e
r
u
n
g
d
e
r
p
o
s
i
t
i
v
e
n
L
a
d
u
n
g
a
u
f
h
e
b
t
u
n
d
z
u
e
i
n
e
r
L
o
k
a
l
i
s
i
e
r
u
n
g
d
e
r
s
e
l
b
e
n
a
m
C
1
4
a
(
s
.
A
b
b
.
3
)
f
￿
u
h
r
t
[
5
0
,
6
3
,
7
0
]
,
w
o
d
u
r
c
h
d
i
e
s
e
s
"
s
u
p
e
r
e
l
e
k
t
r
o
p
h
i
l
e
\
E
i
g
e
n
s
c
h
a
f
t
e
n
e
r
h
￿
a
l
t
.
I
m
G
e
g
e
n
s
a
t
z
z
u
M
e
t
a
l
l
o
h
y
d
r
o
g
e
n
a
s
e
n
w
￿
u
r
d
e
d
e
m
n
a
c
h
d
e
r
H
y
d
r
i
d
a
k
z
e
p
t
o
r
u
n
d
n
i
c
h
t
d
a
s
H
2
-
M
o
l
e
k
￿
u
l
a
k
t
i
v
i
e
r
t
.
E
i
n
s
o
l
c
h
e
r
M
e
c
h
a
n
i
s
m
u
s
s
e
t
z
t
v
o
r
a
u
s
,
d
a
￿
W
a
s
s
e
r
k
e
i
n
e
n
Z
u
g
a
n
g
z
u
m
a
k
t
i
v
e
n
Z
e
n
t
r
u
m
h
a
t
,
w
e
i
l
d
i
e
s
e
s
s
o
n
s
t
s
o
f
o
r
t
u
n
t
e
r
O
H
￿
-
A
b
s
t
r
a
k
t
i
o
n
m
i
t
d
e
m
"
h
e
i
￿
e
n
\
C
a
r
b
o
k
a
t
i
o
n
r
e
a
g
i
e
r
e
n
m
￿
u
￿
t
e
.
A
l
l
e
r
d
i
n
g
s
k
o
n
n
t
e
i
n
2
D
-
T
r
a
n
s
f
e
r
-
N
O
E
S
Y
4
-
E
x
p
e
r
i
m
e
n
t
e
n
n
u
r
e
i
n
e
g
e
r
i
n
g
e
K
o
n
f
o
r
-
m
a
t
i
o
n
s
￿
a
n
d
e
r
u
n
g
f
￿
u
r
M
e
t
h
y
l
e
n
-
H
4
M
P
T
b
e
i
B
i
n
d
u
n
g
a
n
d
a
s
E
n
z
y
m
b
e
o
b
a
c
h
t
e
t
w
e
r
d
e
n
3
H
e
t
e
r
o
n
u
c
l
e
a
r
S
i
n
g
l
e
Q
u
a
n
t
u
m
C
o
h
e
r
e
n
c
e
4
N
u
c
l
e
a
r
O
v
e
r
h
a
u
s
e
r
E
n
h
a
n
c
e
m
e
n
t
S
p
e
c
t
r
o
s
c
o
p
y2
8
[
7
0
]
,
w
o
b
e
i
s
i
c
h
d
e
r
h
i
e
r
b
e
i
b
e
o
b
a
c
h
t
e
t
e
Z
u
s
t
a
n
d
z
w
e
i
f
e
l
l
o
s
v
o
m
￿
U
b
e
r
g
a
n
g
s
z
u
s
t
a
n
d
u
n
-
t
e
r
s
c
h
e
i
d
e
n
k
a
n
n
.
T
h
e
o
r
e
t
i
s
c
h
e
S
t
u
d
i
e
n
b
e
l
e
g
e
n
,
d
a
￿
e
i
n
e
K
o
n
f
o
r
m
a
t
i
o
n
s
￿
a
n
d
e
r
u
n
g
d
e
s
I
m
i
d
a
z
o
l
i
d
i
n
i
u
m
-
R
i
n
g
e
s
d
e
s
s
e
n
L
e
w
i
s
-
A
c
i
d
i
t
i
t
￿
a
t
b
e
e
i
n
￿
u
s
s
e
n
k
a
n
n
[
7
1
]
.
A
b
i
n
i
t
i
o
-
S
t
u
d
i
e
n
z
e
i
g
e
n
a
b
e
r
n
u
r
e
i
n
e
s
c
h
w
a
c
h
e
I
n
t
e
r
a
k
t
i
o
n
z
w
i
s
c
h
e
n
H
2
u
n
d
e
i
n
e
m
s
o
l
c
h
e
n
k
a
t
i
o
n
i
s
c
h
e
n
Z
e
n
t
r
u
m
[
7
2
]
.
D
a
g
e
g
e
n
s
c
h
e
i
n
e
n
f
￿
u
r
d
i
e
k
o
n
z
e
r
t
i
e
r
t
e
A
k
t
i
o
n
d
e
s
S
u
b
s
t
r
a
t
e
s
,
d
e
r
L
e
w
i
s
-
S
￿
a
u
r
e
M
e
t
h
e
-
n
y
l
-
H
4
M
P
T
+
,
u
n
d
e
i
n
e
r
B
r
￿
n
s
t
e
d
-
B
a
s
e
R
e
a
k
t
i
o
n
s
w
e
g
e
m
i
t
n
i
e
d
r
i
g
e
r
A
k
t
i
v
i
e
r
u
n
g
s
b
a
r
-
r
i
e
r
e
z
u
e
x
i
s
t
i
e
r
e
n
[
7
3
]
.
A
b
b
i
l
d
u
n
g
6
:
D
i
s
k
u
t
i
e
r
t
e
R
e
a
k
t
i
o
n
s
w
e
g
e
f
￿
u
r
e
i
n
e
e
n
z
y
m
k
a
t
a
l
y
s
i
e
r
t
e
m
e
t
a
l
l
f
r
e
i
e
H
y
d
r
o
g
e
n
i
e
-
r
u
n
g
￿
u
b
e
r
e
i
n
p
e
n
t
a
k
o
o
r
d
i
n
i
e
r
t
e
s
,
n
i
c
h
t
k
l
a
s
s
i
s
c
h
e
s
D
r
e
i
z
e
n
t
r
e
n
-
Z
w
e
i
e
l
e
k
t
r
o
n
e
n
-
I
n
t
e
r
m
e
d
i
a
t
(
C
a
r
b
o
n
i
u
m
i
o
n
)
a
n
a
l
o
g
d
e
r
C
h
e
m
i
e
v
o
n
C
a
r
b
o
k
a
t
i
o
n
e
n
i
n
S
u
-
p
e
r
s
￿
a
u
r
e
n
(
A
)
b
z
w
.
￿
u
b
e
r
e
i
n
t
e
r
n
￿
a
r
e
n
V
a
n
-
d
e
r
-
W
a
a
l
s
-
￿
U
b
e
r
g
a
n
g
s
k
o
m
p
l
e
x
u
n
t
e
r
B
e
t
e
i
l
i
g
u
n
g
e
i
n
e
r
B
a
s
e
(
B
)
.
D
i
e
b
e
i
d
e
n
A
l
t
e
r
n
a
t
i
v
e
n
d
e
s
"
r
e
i
n
e
n
\
O
l
a
h
-
M
e
c
h
a
n
i
s
m
u
s
u
n
d
e
i
n
e
r
b
i
f
u
n
k
t
i
o
n
e
l
l
e
n
K
a
t
a
l
y
s
e
s
i
n
d
i
n
A
b
b
.
6
g
e
g
e
n
￿
u
b
e
r
g
e
s
t
e
l
l
t
.
M
o
m
e
n
t
a
n
s
p
r
e
c
h
e
n
d
i
e
m
e
i
s
t
e
n
B
e
f
u
n
d
e
f
￿
u
r
d
i
e
z
w
e
i
t
e
V
a
r
i
a
n
t
e
.
O
h
n
e
K
e
n
n
t
n
i
s
d
e
s
C
o
f
a
k
t
o
r
s
(
d
e
r
o
￿
e
n
s
i
c
h
t
l
i
c
h
e
s
s
e
n
t
i
e
l
l
f
￿
u
r
d
e
n
K
a
t
a
l
y
s
e
m
e
c
h
a
n
i
s
m
u
s
i
s
t
u
n
d
d
u
r
c
h
a
u
s
d
i
e
R
o
l
l
e
d
e
r
B
a
s
e
s
p
i
e
l
e
n
k
￿
o
n
n
t
e
)
w
i
r
d
a
b
e
r
j
e
d
e
r
v
o
r
g
e
s
c
h
l
a
g
e
n
e
M
e
c
h
a
n
i
s
m
u
s
e
h
e
r
s
p
e
k
u
l
a
t
i
v
e
n
C
h
a
r
a
k
t
e
r
h
a
b
e
n
.
I
n
d
e
r
C
h
e
m
i
e
e
x
i
s
t
i
e
r
t
a
u
c
h
e
i
n
B
e
i
s
p
i
e
l
f
￿
u
r
e
i
n
e
r
e
i
n
b
a
s
e
n
k
a
t
a
l
y
s
i
e
r
t
e
h
o
m
o
g
e
n
e
H
y
d
r
o
g
e
n
i
e
r
u
n
g
,
n
￿
a
m
l
i
c
h
d
i
e
U
m
s
e
t
z
u
n
g
v
o
n
B
e
n
z
o
p
h
e
n
o
n
z
u
B
e
n
z
h
y
d
r
o
l
i
n
G
e
g
e
n
-
w
a
r
t
v
o
n
K
a
l
i
u
m
-
t
e
r
t
-
b
u
t
o
x
i
d
,
d
i
e
b
e
i
1
3
0
{
2
1
0
Æ
C
u
n
d
1
0
0
{
1
3
5
b
a
r
H
2
m
i
t
b
i
s
z
u
9
5
%
A
u
s
b
e
u
t
e
e
r
f
o
l
g
t
[
6
5
,
5
6
]
.
E
i
n
i
n
t
e
r
e
s
s
a
n
t
e
s
B
e
i
s
p
i
e
l
f
￿
u
r
e
i
n
e
h
e
t
e
r
o
g
e
n
e
,
s
￿
a
u
r
e
k
a
t
a
l
y
s
i
e
r
t
e
H
y
d
r
o
g
e
n
i
e
r
u
n
g
s
t
e
l
l
t
d
i
e
U
m
s
e
t
z
u
n
g
v
o
n
E
t
h
e
n
z
u
E
t
h
a
n
a
m
p
r
o
t
o
n
i
e
r
t
e
n
Z
e
o
l
i
t
h
Z
S
M
-
5
d
a
r
,
d
i
e
b
e
i
e
i
n
e
r
T
e
m
p
e
r
a
t
u
r
v
o
n
8
1
8
K
m
i
t
e
i
n
e
r
A
u
s
b
e
u
t
e
v
o
n
9
5
%
e
r
f
o
l
g
t
[
7
4
]
.2
.
2
E
i
n
e
m
e
t
a
l
l
f
r
e
i
e
H
y
d
r
o
g
e
n
a
s
e
2
9
I
n
e
i
n
e
r
t
h
e
o
r
e
t
i
s
c
h
e
n
S
t
u
d
i
e
k
o
n
n
t
e
g
e
z
e
i
g
t
w
e
r
d
e
n
,
d
a
￿
d
i
e
A
k
t
i
v
i
e
r
u
n
g
s
b
a
r
r
i
e
r
e
d
e
r
H
y
d
r
o
g
e
n
i
e
r
u
n
g
v
o
n
F
o
r
m
i
m
i
n
u
n
d
F
o
r
m
a
l
d
e
h
y
d
a
n
d
e
n
B
r
￿
n
s
t
e
d
t
-
S
￿
a
u
r
e
p
o
s
i
t
i
o
n
e
n
d
e
s
p
r
o
t
o
n
i
e
r
t
e
n
Z
e
o
l
i
t
h
s
y
s
t
e
m
s
￿
S
i
{
O
(
H
)
{
A
l
H
2
{
O
{
S
i
￿
s
o
g
a
r
a
u
f
W
e
r
t
e
v
o
n
3
0
b
z
w
.
6
0
k
J
/
m
o
l
g
e
s
e
n
k
t
w
i
r
d
[
7
5
]
.
D
i
e
M
o
d
e
l
l
r
e
c
h
n
u
n
g
e
n
z
e
i
g
e
n
,
d
a
￿
P
r
o
t
o
n
i
e
r
u
n
g
d
e
r
D
o
p
-
p
e
l
b
i
n
d
u
n
g
u
n
d
S
p
a
l
t
u
n
g
d
e
r
H
{
H
-
B
i
n
d
u
n
g
z
w
a
r
k
o
n
z
e
r
t
i
e
r
t
,
a
b
e
r
s
e
q
u
e
n
t
i
e
l
l
a
n
z
w
e
i
b
e
n
a
c
h
b
a
r
t
e
n
S
a
u
e
r
s
t
o
￿
e
n
a
b
l
￿
a
u
f
t
[
7
5
]
.
B
i
o
l
o
g
i
s
c
h
e
B
e
d
e
u
t
u
n
g
W
a
r
u
m
n
u
n
b
e
s
i
t
z
e
n
e
i
n
i
g
e
m
e
t
h
a
n
o
g
e
n
e
O
r
g
a
n
i
s
m
e
n
H
m
d
z
u
s
￿
a
t
z
l
i
c
h
z
u
r
F
4
2
0
-
a
b
h
￿
a
n
-
g
i
g
e
n
H
y
d
r
o
g
e
n
a
s
e
(
M
t
d
)
f
￿
u
r
d
i
e
E
r
z
e
u
g
u
n
g
v
o
n
M
e
t
h
y
l
e
n
-
H
4
M
P
T
a
u
s
M
e
t
h
e
n
y
l
-
-
H
4
M
P
T
+
?
E
i
n
e
m
￿
o
g
l
i
c
h
e
A
n
t
w
o
r
t
e
r
g
i
b
t
s
i
c
h
d
a
r
a
u
s
,
w
i
e
d
i
e
E
x
p
r
e
s
s
i
o
n
b
e
i
d
e
r
G
e
n
p
r
o
d
u
k
t
e
r
e
-
g
u
l
i
e
r
t
w
i
r
d
.
B
e
r
e
i
t
s
i
n
[
4
6
]
w
u
r
d
e
g
e
z
e
i
g
t
,
d
a
￿
H
m
d
i
n
e
i
n
e
r
N
i
-
l
i
m
i
t
i
e
r
t
e
n
B
a
t
c
h
-
K
u
l
t
u
r
v
e
r
s
t
￿
a
r
k
t
e
x
p
r
i
m
i
e
r
t
w
i
r
d
u
n
d
u
n
t
e
r
d
i
e
s
e
n
B
e
d
i
n
g
u
n
g
e
n
b
i
s
z
u
5
%
d
e
s
c
y
t
o
p
l
a
s
m
a
t
i
s
c
h
e
n
P
r
o
t
e
i
n
s
a
u
s
m
a
c
h
e
n
k
a
n
n
.
A
b
b
i
l
d
u
n
g
7
:
P
o
s
t
u
l
i
e
r
t
e
s
Z
u
s
a
m
m
e
n
s
p
i
e
l
d
e
r
H
2
-
b
i
l
d
e
n
d
e
n
u
n
d
d
e
r
F
4
2
0
-
a
b
h
￿
a
n
g
i
g
e
n
M
e
-
t
h
y
l
e
n
-
T
e
t
r
a
h
y
d
r
o
m
e
t
h
a
n
o
p
t
e
r
i
n
-
D
e
h
y
d
r
o
g
e
n
a
s
e
(
H
m
d
u
n
d
M
t
d
)
i
n
M
.
m
a
r
b
u
r
-
g
e
n
s
i
s
.
U
n
t
e
r
n
i
c
h
t
l
i
m
i
t
i
e
r
t
e
n
B
e
d
i
n
g
u
n
g
e
n
e
r
f
o
l
g
t
d
e
r
H
y
d
r
i
d
t
r
a
n
s
f
e
r
a
u
f
d
a
s
M
e
t
h
e
n
y
l
-
I
n
t
e
r
m
e
d
i
a
t
￿
u
b
e
r
w
i
e
g
e
n
d
v
o
m
r
e
d
u
z
i
e
r
t
e
n
F
4
2
0
,
d
a
s
v
o
n
e
i
n
e
r
[
N
i
F
e
]
-
H
y
d
r
o
g
e
n
a
s
e
b
e
r
e
i
t
g
e
s
t
e
l
l
t
w
i
r
d
(
A
)
.
U
n
t
e
r
N
i
-
l
i
m
i
t
i
e
r
t
e
n
B
e
d
i
n
g
u
n
g
e
n
w
i
r
d
d
a
s
H
m
d
/
M
t
d
-
S
y
s
t
e
m
￿
u
b
e
r
p
r
o
d
u
z
i
e
r
t
u
n
d
￿
u
b
e
r
n
i
m
m
t
d
i
e
B
e
r
e
i
t
s
t
e
l
l
u
n
g
v
o
n
r
e
d
u
-
z
i
e
r
t
e
m
F
4
2
0
,
d
a
s
v
o
m
O
r
g
a
n
i
s
m
u
s
f
￿
u
r
v
e
r
s
c
h
i
e
d
e
n
e
H
y
d
r
i
d
t
r
a
n
s
f
e
r
-
R
e
a
k
t
i
o
n
e
n
b
e
n
￿
o
t
i
g
t
w
i
r
d
(
B
)
.
F
￿
u
r
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
t
h
e
r
m
o
a
u
t
o
t
r
o
p
h
i
c
u
s
w
u
r
d
e
i
n
[
7
6
]
a
n
h
a
n
d
v
o
n
N
o
r
t
h
e
r
n
-
B
l
o
t
-
A
n
a
l
y
s
e
n
e
i
n
e
I
n
d
u
k
t
i
o
n
d
e
r
H
m
d
-
E
x
p
r
e
s
s
i
o
n
b
e
i
h
o
h
e
m
W
a
s
s
e
r
s
t
o
￿
-
P
a
r
t
i
a
l
d
r
u
c
k
p
o
s
t
u
l
i
e
r
t
.
E
i
n
e
s
o
r
g
f
￿
a
l
t
i
g
e
r
e
U
n
t
e
r
s
u
c
h
u
n
g
f
￿
u
r
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
m
a
r
b
u
r
g
e
n
s
i
s
u
n
t
e
r
V
e
r
-
w
e
n
d
u
n
g
v
o
n
C
h
e
m
o
s
t
a
t
e
n
k
u
l
t
u
r
e
n
z
e
i
g
t
e
,
d
a
￿
H
m
d
u
n
d
M
t
d
u
n
t
e
r
N
i
-
l
i
m
i
t
i
e
r
t
e
n
B
e
-3
0
d
i
n
g
u
n
g
e
n
u
m
e
i
n
M
e
h
r
f
a
c
h
e
s
￿
u
b
e
r
e
x
p
r
i
m
i
e
r
t
w
e
r
d
e
n
,
w
o
h
i
n
g
e
g
e
n
d
i
e
F
4
2
0
-
r
e
d
u
z
i
e
r
e
n
d
e
[
N
i
F
e
]
-
H
y
d
r
o
g
e
n
a
s
e
u
n
t
e
r
d
i
e
s
e
n
B
e
d
i
n
g
u
n
g
e
n
k
a
u
m
e
x
p
r
i
m
i
e
r
t
w
i
r
d
[
7
7
]
.
D
i
e
I
n
d
u
k
t
i
-
o
n
v
o
n
H
m
d
b
e
i
N
i
-
M
a
n
g
e
l
￿
n
d
e
t
a
u
f
T
r
a
n
s
k
r
i
p
t
i
o
n
s
e
b
e
n
e
s
t
a
t
t
,
d
a
g
e
g
e
n
k
o
n
n
t
e
k
e
i
n
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
d
e
r
E
x
p
r
e
s
s
i
o
n
v
o
m
W
a
s
s
e
r
s
t
o
￿
-
P
a
r
t
i
a
l
d
r
u
c
k
f
e
s
t
g
e
s
t
e
l
l
t
w
e
r
d
e
n
[
7
8
]
.
D
a
r
a
u
s
w
u
r
d
e
d
a
s
i
n
A
b
b
.
7
g
e
z
e
i
g
t
e
M
o
d
e
l
l
f
￿
u
r
d
i
e
A
n
p
a
s
s
u
n
g
d
e
r
M
i
k
r
o
o
r
g
a
n
i
s
m
e
n
a
n
e
i
n
v
e
r
￿
a
n
d
e
r
t
e
s
N
i
-
A
n
g
e
b
o
t
i
n
d
e
r
U
m
w
e
l
t
a
b
g
e
l
e
i
t
e
t
.
D
e
m
n
a
c
h
d
i
e
n
t
d
a
s
H
m
d
/
M
t
d
-
S
y
s
t
e
m
b
e
i
N
i
-
M
a
n
g
e
l
n
i
c
h
t
n
u
r
z
u
r
B
e
r
e
i
t
s
t
e
l
l
u
n
g
v
o
n
M
e
t
h
y
l
e
n
-
H
4
M
P
T
,
s
o
n
d
e
r
n
a
u
c
h
v
o
n
r
e
d
u
z
i
e
r
t
e
m
F
4
2
0
.
D
a
s
I
n
t
e
r
e
s
s
e
a
n
d
e
r
b
e
m
e
r
k
e
n
s
w
e
r
t
e
n
m
e
t
a
l
l
f
r
e
i
e
n
H
y
d
r
o
g
e
n
a
s
e
i
s
t
b
e
i
w
e
i
t
e
m
n
i
c
h
t
n
u
r
a
k
a
d
e
m
i
s
c
h
e
r
N
a
t
u
r
.
H
y
d
r
o
g
e
n
i
e
r
u
n
g
s
r
e
a
k
t
i
o
n
e
n
s
i
n
d
v
o
n
g
r
￿
o
￿
t
e
r
B
e
d
e
u
t
u
n
g
a
u
c
h
i
n
d
e
r
P
r
o
z
e
￿
c
h
e
m
i
e
.
S
o
w
a
r
e
n
e
t
w
a
1
9
9
6
b
e
i
N
o
v
a
r
t
i
s
-
V
o
r
g
￿
a
n
g
e
r
C
i
b
a
-
G
e
i
g
y
m
e
h
r
a
l
s
9
0
%
a
l
l
e
r
k
a
t
a
l
y
t
i
s
c
h
e
n
P
r
o
d
u
k
t
i
o
n
s
p
r
o
z
e
s
s
e
H
y
d
r
o
g
e
n
i
e
r
u
n
g
e
n
[
7
9
]
.
D
a
b
e
i
￿
n
d
e
n
a
u
s
s
c
h
l
i
e
￿
l
i
c
h
M
e
t
a
l
l
k
a
t
a
l
y
s
a
t
o
r
e
n
e
t
w
a
a
u
f
B
a
s
i
s
v
o
n
P
l
a
t
i
n
u
n
d
P
a
l
-
l
a
d
i
u
m
V
e
r
w
e
n
d
u
n
g
.
U
m
s
o
v
e
r
s
t
￿
a
n
d
l
i
c
h
e
r
i
s
t
v
o
r
d
i
e
s
e
m
H
i
n
t
e
r
g
r
u
n
d
d
a
s
I
n
t
e
r
e
s
s
e
,
v
o
n
d
e
r
N
a
t
u
r
z
u
l
e
r
n
e
n
,
w
i
e
s
i
e
e
i
n
e
n
h
￿
o
c
h
s
t
e
Æ
z
i
e
n
t
e
n
m
e
t
a
l
l
f
r
e
i
e
n
H
y
d
r
o
g
e
n
i
e
r
u
n
g
s
k
a
t
a
-
l
y
s
a
t
o
r
r
e
a
l
i
s
i
e
r
t
.
F
￿
u
r
e
i
n
v
o
l
l
s
t
￿
a
n
d
i
g
e
s
V
e
r
s
t
￿
a
n
d
n
i
s
d
e
s
u
n
g
e
w
￿
o
h
n
l
i
c
h
e
n
K
a
t
a
l
y
s
e
m
e
c
h
a
n
i
s
m
u
s
i
s
t
e
i
n
a
t
o
m
a
r
e
s
M
o
d
e
l
l
v
o
n
H
m
d
e
i
n
s
c
h
l
i
e
￿
l
i
c
h
d
e
s
u
n
b
e
k
a
n
n
t
e
n
C
o
f
a
k
t
o
r
s
e
s
s
e
n
t
i
e
l
l
.
D
a
H
m
d
i
n
L
￿
o
s
u
n
g
n
a
c
h
d
e
m
b
i
s
h
e
r
i
g
e
n
K
e
n
n
t
n
i
s
s
t
a
n
d
i
m
m
e
r
i
n
o
l
i
g
o
m
e
r
e
r
F
o
r
m
,
m
i
n
d
e
s
t
e
n
s
a
b
e
r
a
l
s
D
i
m
e
r
v
o
r
l
i
e
g
t
[
5
0
]
,
i
s
t
a
u
s
s
c
h
l
i
e
￿
l
i
c
h
d
i
e
M
e
t
h
o
d
e
d
e
r
R
￿
o
n
t
g
e
n
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
e
h
i
e
r
f
￿
u
r
g
e
e
i
g
n
e
t
.
A
n
d
e
r
e
M
e
t
h
o
d
e
n
w
i
e
d
i
e
m
e
h
r
d
i
m
e
n
s
i
o
n
a
l
e
N
M
R
-
S
p
e
k
t
r
o
s
k
o
p
i
e
s
i
n
d
d
a
g
e
g
e
n
n
i
c
h
t
l
e
i
s
t
u
n
g
s
f
￿
a
h
i
g
g
e
n
u
g
,
d
i
e
S
t
r
u
k
t
u
r
e
i
n
e
s
P
r
o
t
e
i
n
s
i
n
d
i
e
s
e
r
G
r
￿
o
￿
e
z
u
b
e
-
s
t
i
m
m
e
n
.3
1
3
E
r
g
e
b
n
i
s
s
e
3
.
1
D
a
s
E
n
z
y
m
a
u
s
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
m
a
r
b
u
r
g
e
n
s
i
s
3
.
1
.
1
￿
U
b
e
r
p
r
o
d
u
k
t
i
o
n
i
n
M
.
m
a
r
b
u
r
g
e
n
s
i
s
D
e
r
N
i
c
k
e
l
-
B
e
d
a
r
f
v
o
n
M
.
m
a
r
b
u
r
g
e
n
s
i
s
f
￿
u
r
o
p
t
i
m
a
l
e
s
W
a
c
h
s
t
u
m
w
u
r
d
e
b
e
r
e
i
t
s
i
n
[
8
0
]
g
e
z
e
i
g
t
.
W
i
e
i
n
d
e
r
E
i
n
l
e
i
t
u
n
g
b
e
s
c
h
r
i
e
b
e
n
,
w
i
r
d
d
i
e
m
e
t
a
l
l
f
r
e
i
e
H
y
d
r
o
g
e
n
a
s
e
u
n
t
e
r
N
i
-
M
a
n
g
e
l
v
e
r
s
t
￿
a
r
k
t
e
x
p
r
i
m
i
e
r
t
.
D
i
e
s
e
E
r
k
e
n
n
t
n
i
s
w
u
r
d
e
i
n
d
e
r
v
o
r
l
i
e
g
e
n
d
e
n
A
r
b
e
i
t
f
￿
u
r
d
i
e
P
r
o
t
e
i
n
p
r
o
d
u
k
t
i
o
n
g
e
n
u
t
z
t
.
I
n
d
e
n
G
l
a
s
f
e
r
m
e
n
t
e
r
n
,
d
i
e
￿
u
b
l
i
c
h
e
r
w
e
i
s
e
f
￿
u
r
d
i
e
F
e
r
m
e
n
t
a
t
i
o
n
v
o
n
M
.
m
a
r
b
u
r
g
e
n
s
i
s
v
e
r
w
e
n
d
e
t
w
e
r
d
e
n
,
g
e
l
a
n
g
k
e
i
n
e
A
n
z
u
c
h
t
u
n
t
e
r
N
i
-
l
i
m
i
t
i
e
r
t
e
n
B
e
d
i
n
g
u
n
g
e
n
,
w
a
s
a
u
f
e
i
n
e
n
N
i
-
E
i
n
t
r
a
g
a
u
s
d
e
m
S
t
a
h
l
d
e
s
R
￿
u
h
r
w
e
r
k
e
s
z
u
r
￿
u
c
k
g
e
f
￿
u
h
r
t
w
u
r
d
e
.
U
m
i
n
e
i
n
e
r
e
i
n
z
i
g
e
n
F
e
r
m
e
n
t
a
t
i
o
n
g
e
n
￿
u
g
e
n
d
P
r
o
t
e
i
n
m
a
t
e
r
i
a
l
f
￿
u
r
d
i
e
S
t
r
u
k
t
u
r
b
e
s
t
i
m
-
m
u
n
g
b
e
r
e
i
t
z
u
s
t
e
l
l
e
n
,
w
u
r
d
e
d
e
r
O
r
g
a
n
i
s
m
u
s
i
m
2
5
0
l
-
M
a
￿
s
t
a
b
i
n
e
i
n
e
m
F
e
r
m
e
n
t
e
r
m
i
t
e
i
n
e
m
e
m
a
i
l
l
i
e
r
t
e
n
R
e
a
k
t
i
o
n
s
r
a
u
m
u
n
d
T
i
t
a
n
-
R
￿
u
h
r
w
e
r
k
f
e
r
m
e
n
t
i
e
r
t
(
A
b
b
.
8
)
.
A
b
b
i
l
d
u
n
g
8
:
F
e
r
m
e
n
t
a
t
i
o
n
v
o
n
M
.
m
a
r
b
u
r
g
e
n
s
i
s
i
m
P
i
l
o
t
m
a
￿
s
t
a
b
i
m
A
r
c
h
a
e
e
n
z
e
n
t
r
u
m
d
e
r
U
n
i
v
e
r
s
i
t
￿
a
t
R
e
g
e
n
s
b
u
r
g
.
L
i
n
k
s
:
D
e
r
V
e
r
f
a
s
s
e
r
i
n
s
t
a
l
l
i
e
r
t
g
e
m
e
i
n
s
a
m
m
i
t
H
e
r
r
n
D
i
p
l
.
-
I
n
g
.
T
h
o
m
a
s
H
a
d
e
r
(
l
i
n
k
s
i
m
B
i
l
d
)
d
i
e
k
o
n
t
i
n
u
i
e
r
l
i
c
h
e
H
2
S
-
V
e
r
s
o
r
g
u
n
g
.
R
e
c
h
t
s
:
Z
e
i
t
l
i
c
h
e
r
F
e
r
m
e
n
t
a
t
i
o
n
s
v
e
r
l
a
u
f
;
a
u
f
g
e
t
r
a
g
e
n
s
i
n
d
Z
e
l
l
d
i
c
h
t
e
u
n
d
p
H
-
W
e
r
t
d
e
r
K
u
l
t
u
r
g
e
g
e
n
d
i
e
F
e
r
m
e
n
t
a
t
i
o
n
s
d
a
u
e
r
.
D
a
b
e
i
k
o
n
n
t
e
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
e
i
n
e
r
k
o
n
t
i
n
u
i
e
r
l
i
c
h
e
n
H
2
S
-
Z
u
f
u
h
r
e
i
n
e
A
u
s
b
e
u
t
e
v
o
n
1
.
5
k
g
Z
e
l
l
e
n
e
r
z
i
e
l
t
w
e
r
d
e
n
.
G
e
g
e
n
E
n
d
e
d
e
r
F
e
r
m
e
n
t
a
t
i
o
n
s
a
n
k
d
e
r
p
H
-
W
e
r
t
d
e
s
M
e
d
i
u
m
s
d
e
u
t
l
i
c
h
a
b
;
d
i
e
s
e
r
P
a
r
a
m
e
t
e
r
s
o
l
l
t
e
d
a
h
e
r
b
e
i
￿
a
h
n
l
i
c
h
e
n
F
e
r
m
e
n
t
e
r
l
￿
a
u
f
e
n
u
n
-
b
e
d
i
n
g
t
k
o
n
t
r
o
l
l
i
e
r
t
w
e
r
d
e
n
.
N
a
c
h
E
r
g
e
b
n
i
s
s
e
n
v
o
n
D
r
.
S
h
a
n
t
a
n
u
C
h
o
w
d
h
u
r
y
(
M
P
I
M
a
r
b
u
r
g
)
i
s
t
d
i
e
Q
u
e
l
l
e
d
e
s
N
i
c
k
e
l
s
b
e
i
d
e
n
f
￿
u
r
k
l
e
i
n
e
A
n
z
u
c
h
t
e
n
v
e
r
w
e
n
d
e
t
e
n
G
l
a
s
f
e
r
m
e
n
t
e
r
n
n
i
c
h
t
d
e
r
S
t
a
h
l
,
s
o
n
-3
2
d
e
r
n
d
a
s
z
u
r
M
e
d
i
e
n
b
e
r
e
i
t
u
n
g
v
e
r
w
e
n
d
e
t
e
e
n
t
s
a
l
z
t
e
W
a
s
s
e
r
.
W
u
r
d
e
h
o
c
h
r
e
i
n
e
s
W
a
s
s
e
r
z
u
r
M
e
d
i
e
n
b
e
r
e
i
t
u
n
g
v
e
r
w
e
n
d
e
t
,
k
o
n
n
t
e
a
u
c
h
h
i
e
r
e
i
n
e
N
i
-
L
i
m
i
t
i
e
r
u
n
g
e
r
r
e
i
c
h
t
w
e
r
d
e
n
.
3
.
1
.
2
P
r
o
t
e
i
n
r
e
i
n
i
g
u
n
g
D
i
e
i
m
R
a
h
m
e
n
d
i
e
s
e
r
A
r
b
e
i
t
v
e
r
w
e
n
d
e
t
e
R
e
i
n
i
g
u
n
g
s
p
r
o
z
e
d
u
r
w
u
r
d
e
i
n
[
8
1
]
e
n
t
w
i
c
k
e
l
t
u
n
d
u
m
f
a
￿
t
e
i
n
e
Z
i
n
k
c
h
l
o
r
i
d
-
F
￿
a
l
l
u
n
g
s
o
w
i
e
z
w
e
i
c
h
r
o
m
a
t
o
g
r
a
p
h
i
s
c
h
e
S
c
h
r
i
t
t
e
u
n
t
e
r
V
e
r
-
w
e
n
d
u
n
g
v
o
n
A
n
i
o
n
e
n
a
u
s
t
a
u
s
c
h
e
r
n
(
s
i
e
h
e
5
.
4
.
6
)
.
E
i
n
g
r
o
￿
e
r
T
e
i
l
d
e
r
R
e
i
n
i
g
u
n
g
e
n
w
u
r
d
e
v
o
n
D
r
.
S
e
i
g
o
S
h
i
m
a
(
M
a
r
b
u
r
g
)
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
B
e
i
V
e
r
w
e
n
d
u
n
g
d
e
r
u
n
t
e
r
N
i
-
l
i
m
i
t
i
e
r
t
e
n
B
e
d
i
n
g
u
n
g
g
e
w
a
c
h
s
e
n
e
n
Z
e
l
l
e
n
k
o
n
n
t
e
e
i
n
e
g
e
g
e
n
￿
u
b
e
r
u
n
t
e
r
n
o
r
m
a
l
e
n
B
e
d
i
n
g
u
n
g
e
n
f
e
r
m
e
n
t
i
e
r
t
e
n
Z
e
l
l
e
n
m
e
h
r
f
a
c
h
h
￿
o
h
e
r
e
P
r
o
t
e
i
n
-
a
u
s
b
e
u
t
e
e
r
z
i
e
l
t
w
e
r
d
e
.
S
o
k
o
n
n
t
e
n
a
u
s
1
0
g
Z
e
l
l
e
n
e
t
w
a
1
0
m
g
g
e
r
e
i
n
i
g
t
e
,
h
o
c
h
a
k
t
i
v
e
H
m
d
i
s
o
l
i
e
r
t
w
e
r
d
e
n
(
D
r
.
S
e
i
g
o
S
h
i
m
a
,
p
e
r
s
.
M
i
t
t
e
i
l
u
n
g
)
.
A
b
b
i
l
d
u
n
g
9
:
A
:
R
e
i
n
i
g
u
n
g
d
e
r
a
k
t
i
v
e
n
m
e
t
a
l
l
f
r
e
i
e
n
H
y
d
r
o
g
e
n
a
s
e
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
.
D
i
e
S
D
S
-
P
A
G
E
z
e
i
g
t
d
i
e
P
r
￿
a
p
a
r
a
t
i
o
n
n
a
c
h
d
e
m
e
r
s
t
e
n
u
n
d
d
e
m
z
w
e
i
t
e
n
c
h
r
o
m
a
t
o
-
g
r
a
p
h
i
s
c
h
e
n
S
c
h
r
i
t
t
(
S
p
u
r
1
:
Q
S
e
p
h
a
r
o
s
e
H
P
P
o
o
l
,
2
-
3
:
M
o
n
o
Q
P
o
o
l
)
.
B
:
E
i
n
e
a
e
r
o
b
e
P
r
o
b
e
d
e
s
g
e
r
e
i
n
i
g
t
e
n
E
n
z
y
m
s
i
n
d
e
r
G
e
l
￿
l
t
r
a
t
i
o
n
(
S
u
p
e
r
o
s
e
1
2
,
5
0
m
M
M
O
P
S
/
K
O
H
p
H
7
.
0
,
3
0
0
m
M
N
a
C
l
,
1
2
Æ
C
)
.
D
i
e
i
n
A
b
b
.
9
B
g
e
z
e
i
g
t
e
G
e
l
￿
l
t
r
a
t
i
o
n
w
u
r
d
e
u
n
t
e
r
a
e
r
o
b
e
n
B
e
d
i
n
g
u
n
g
e
n
d
u
r
c
h
-
g
e
f
￿
u
h
r
t
.
N
e
b
e
n
d
e
m
P
r
o
t
e
i
n
i
s
t
i
m
E
l
u
t
i
o
n
s
p
r
o
￿
l
e
i
n
e
w
e
i
t
e
r
e
P
r
o
b
e
n
k
o
m
p
o
n
e
n
t
e
f
e
s
t
-
z
u
s
t
e
l
l
e
n
,
d
i
e
o
￿
e
n
b
a
r
k
e
i
n
P
r
o
t
e
i
n
i
s
t
,
w
i
e
d
a
s
V
e
r
h
￿
a
l
t
n
i
s
d
e
r
A
b
s
o
r
p
t
i
o
n
b
e
i
2
6
0
n
m
u
n
d
2
8
0
n
m
z
e
i
g
t
.
V
e
r
m
u
t
l
i
c
h
h
a
n
d
e
l
t
e
s
s
i
c
h
h
i
e
r
b
e
i
u
m
d
e
n
u
n
b
e
k
a
n
n
t
e
n
C
o
f
a
k
t
o
r
o
d
e
r
e
i
n
F
r
a
g
m
e
n
t
d
a
v
o
n
.3
.
1
D
a
s
E
n
z
y
m
a
u
s
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
m
a
r
b
u
r
g
e
n
s
i
s
3
3
3
.
1
.
3
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
u
n
d
n
a
t
i
v
e
D
a
t
e
n
s
a
m
m
l
u
n
g
E
r
s
t
e
w
i
n
z
i
g
e
,
d
u
r
c
h
V
e
r
w
e
n
d
u
n
g
v
o
n
A
m
m
o
n
i
u
m
s
u
l
f
a
t
a
l
s
F
￿
a
l
l
u
n
g
s
m
i
t
t
e
l
e
r
z
e
u
g
t
e
K
r
i
-
s
t
a
l
l
e
w
u
r
d
e
n
b
e
r
e
i
t
s
i
n
[
5
5
]
b
e
s
c
h
r
i
e
b
e
n
.
G
r
￿
o
￿
e
r
e
,
f
￿
u
r
e
i
n
e
e
r
s
t
e
C
h
a
r
a
k
t
e
r
i
s
i
e
r
u
n
g
g
e
e
i
g
n
e
t
e
K
r
i
s
t
a
l
l
e
w
u
r
d
e
n
v
o
n
G
u
d
r
u
n
H
a
r
t
m
a
n
n
u
n
d
S
e
i
g
o
S
h
i
m
a
e
r
h
a
l
t
e
n
u
n
d
v
o
n
D
r
.
U
l
r
i
c
h
E
r
m
l
e
r
u
n
t
e
r
s
u
c
h
t
,
w
a
s
z
u
r
R
a
u
m
g
r
u
p
p
e
n
z
u
o
r
d
n
u
n
g
P
6
x
2
2
f
￿
u
h
r
t
e
[
8
1
]
.
A
b
b
i
l
d
u
n
g
1
0
:
K
r
i
s
t
a
l
l
e
d
e
r
S
e
M
e
t
-
m
a
r
k
i
e
r
t
e
n
m
e
t
a
l
l
f
r
e
i
e
n
H
y
d
r
o
g
e
n
a
s
e
a
u
s
M
.
m
a
r
b
u
r
g
e
n
-
s
i
s
.
A
{
C
:
T
y
p
i
s
c
h
e
m
e
r
o
h
e
d
r
a
l
e
Z
w
i
l
l
i
n
g
e
d
e
r
a
p
p
a
r
e
n
t
e
n
R
a
u
m
g
r
u
p
p
e
P
6
2
2
m
i
t
m
a
x
i
m
a
l
e
n
D
i
m
e
n
s
i
o
n
e
n
v
o
n
1
0
0
{
3
0
0
￿
m
.
G
e
z
e
i
g
t
s
i
n
d
d
i
e
w
i
c
h
t
i
g
s
t
e
n
b
e
-
o
b
a
c
h
t
e
t
e
n
M
o
r
p
h
o
l
o
g
i
e
n
,
h
e
x
a
g
o
n
a
l
e
S
￿
a
u
l
c
h
e
n
(
A
)
,
s
e
c
h
s
s
t
r
a
h
l
i
g
e
S
t
e
r
n
e
(
B
)
u
n
d
u
n
r
e
g
e
l
m
￿
a
￿
i
g
e
,
a
u
s
p
a
r
a
l
l
e
l
v
e
r
w
a
c
h
s
e
n
e
n
S
u
b
i
n
d
i
v
i
d
u
e
n
g
e
b
i
l
d
e
t
e
K
r
i
s
t
a
l
l
e
(
C
)
.
D
{
F
:
D
i
e
P
h
o
t
o
s
z
e
i
g
e
n
d
e
n
s
e
l
b
e
n
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
K
r
i
s
t
a
l
l
(
R
a
u
m
g
r
u
p
p
e
P
3
2
1
)
v
o
n
e
t
w
a
5
0
￿
m
G
r
￿
o
￿
e
i
n
v
e
r
s
c
h
i
e
d
e
n
e
n
O
r
i
e
n
t
i
e
r
u
n
g
e
n
.
I
m
R
a
h
m
e
n
d
i
e
s
e
r
A
r
b
e
i
t
w
u
r
d
e
n
e
r
s
t
m
a
l
i
g
g
e
n
￿
u
g
e
n
d
v
o
l
l
s
t
￿
a
n
d
i
g
e
D
a
t
e
n
g
e
s
a
m
-
m
e
l
t
,
u
m
a
n
h
a
n
d
e
i
n
e
r
P
s
e
u
d
o
p
r
￿
a
z
e
s
s
i
o
n
s
a
u
f
n
a
h
m
e
d
i
e
A
b
w
e
s
e
n
h
e
i
t
v
o
n
S
c
h
r
a
u
b
e
n
a
c
h
-
s
e
n
f
e
s
t
z
u
s
t
e
l
l
e
n
.
D
i
e
a
p
p
a
r
e
n
t
e
R
a
u
m
g
r
u
p
p
e
d
e
r
K
r
i
s
t
a
l
l
e
i
s
t
a
l
s
o
P
6
2
2
;
d
i
e
t
y
p
i
s
c
h
e
n
Z
e
l
l
d
i
m
e
n
s
i
o
n
e
n
l
i
e
g
e
n
b
e
i
1
3
8
.
5
￿
1
￿
A
(
a
;
b
)
u
n
d
9
8
.
8
￿
1
￿
A
(
c
)
.
V
o
r
a
l
l
e
m
w
￿
a
h
r
e
n
d
d
e
r
S
u
c
h
e
n
a
c
h
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
n
t
r
a
t
e
n
K
r
i
s
t
a
l
l
e
a
u
f
,
d
i
e
s
i
c
h
b
e
i
u
n
v
e
r
￿
a
n
d
e
r
t
e
r
M
o
r
p
h
o
l
o
g
i
e
u
n
d
u
n
v
e
r
￿
a
n
d
e
r
t
e
n
Z
e
l
l
d
i
m
e
n
s
i
o
n
e
n
a
l
s
d
e
r
R
a
u
m
g
r
u
p
p
e
P
3
2
1
z
u
g
e
h
￿
o
r
i
g
e
r
w
i
e
s
e
n
.
D
i
e
s
e
B
e
o
b
a
c
h
t
u
n
g
e
r
s
c
h
i
e
n
z
w
a
r
e
t
w
a
s
u
n
g
e
w
￿
o
h
n
l
i
c
h
,
a
b
e
r3
4
e
i
n
s
o
l
c
h
e
r
V
e
r
l
u
s
t
a
n
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
r
S
y
m
m
e
t
r
i
e
d
u
r
c
h
s
u
b
t
i
l
e
￿
A
n
d
e
r
u
n
g
e
n
d
e
r
K
r
i
s
t
a
l
l
p
a
c
k
u
n
g
i
s
t
d
u
r
c
h
a
u
s
v
o
r
s
t
e
l
l
b
a
r
.
B
e
i
d
e
n
g
e
n
a
n
n
t
e
n
Z
e
l
l
d
i
m
e
n
s
i
o
n
e
n
w
a
r
i
n
P
6
2
2
(
z
=
1
2
)
v
o
n
n
=
1
,
i
n
P
3
2
1
(
z
=
6
)
v
o
n
n
=
2
M
o
l
e
k
￿
u
l
e
n
i
n
d
e
r
a
s
y
m
m
e
t
r
i
s
c
h
e
n
E
i
n
h
e
i
t
a
u
s
z
u
g
e
h
e
n
,
e
n
t
s
p
r
e
c
h
e
n
d
e
i
n
e
m
M
a
t
t
h
e
w
s
-
K
o
e
Æ
z
i
e
n
t
e
n
v
o
n
V
M
=
3
:
6
￿
A
3
/
D
a
b
z
w
.
e
i
n
e
m
L
￿
o
s
u
n
g
s
m
i
t
t
e
l
g
e
h
a
l
t
v
o
n
￿
6
6
%
.
E
s
w
u
r
d
e
n
e
i
n
e
R
e
i
h
e
n
a
t
i
v
e
r
D
a
t
e
n
s
￿
a
t
z
e
g
e
s
a
m
m
e
l
t
.
D
e
r
b
e
s
t
e
"
n
a
t
i
-
v
e
\
D
a
t
e
n
s
a
t
z
w
u
r
d
e
a
n
e
i
n
e
m
K
r
i
s
t
a
l
l
g
e
s
a
m
m
e
l
t
,
d
e
r
i
m
R
a
h
m
e
n
d
e
r
S
u
c
h
e
n
a
c
h
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
n
m
i
t
0
.
5
m
M
Q
u
e
c
k
s
i
l
b
e
r
a
c
e
t
a
t
b
e
h
a
n
d
e
l
t
w
u
r
d
e
.
E
r
z
e
i
g
t
z
w
a
r
d
i
e
t
y
p
i
s
c
h
e
￿
A
n
d
e
r
u
n
g
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￿
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R
a
u
m
g
r
u
p
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P
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(
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￿
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r
n
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v
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P
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)
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z
w
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￿
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)
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u
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t
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n
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i
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i
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i
n
s
t
a
r
k
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r
H
i
n
w
e
i
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S
c
h
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r
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m
b
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n
g
.
M
￿
o
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i
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e
r
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e
b
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u
e
c
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l
b
e
r
u
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l
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￿
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￿
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￿
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g
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b
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r
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r
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￿
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n
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b
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n
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v
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B
i
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n
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￿
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￿
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b
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i
l
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n
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n
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o
m
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n
e
h
￿
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u
￿
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b
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￿
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￿
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￿
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d
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￿
a
c
h
s
t
a
n
g
e
s
e
h
e
n
,
d
a
￿
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p
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c
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b
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l
l
e
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n
g
s
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n
n
t
e
n
a
u
c
h
i
n
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l
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n
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i
￿
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a
t
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k
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i
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d
e
n
w
e
r
d
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p
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c
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b
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b
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￿
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r
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e
c
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l
b
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c
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s
c
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e
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d
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c
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b
e
h
a
n
d
e
l
t
e
n
K
r
i
s
t
a
l
l
e
n
d
a
s
P
r
o
b
l
e
m
d
e
r
v
e
r
￿
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p
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d
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i
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b
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c
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c
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l
b
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h
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S
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p
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￿
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b
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c
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￿
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￿
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b
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￿
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￿
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p
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￿
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￿
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￿
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￿
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n
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￿
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b
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r
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l
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z
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￿
a
c
h
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i
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a
u
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-
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r
o
b
l
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￿
u
c
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￿
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￿
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d
e
r
S
t
a
t
i
o
n
B
M
1
4
(
E
S
-
R
F
1
0
)
g
e
s
a
m
m
e
l
t
w
e
r
d
e
n
(
s
.
T
a
b
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i
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i
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.
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p
l
e
W
a
v
e
l
e
n
g
t
h
A
n
o
m
a
l
o
u
s
D
i
s
p
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p
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p
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c
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b
l
e
,
F
r
a
n
k
r
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b
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￿
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c
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b
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c
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c
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i
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b
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￿
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b
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￿
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￿
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￿
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￿
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￿
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￿
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p
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.
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.
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.
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.
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.
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.
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M
e
t
a
b
o
l
i
s
c
h
e
S
e
M
e
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-
M
a
r
k
i
e
r
u
n
g
v
o
n
M
.
m
a
r
b
u
r
g
e
n
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i
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-
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o
t
e
i
n
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n
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u
r
c
h
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u
s
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t
z
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o
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.
5
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-
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e
t
z
u
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M
e
d
i
u
m
b
e
i
d
e
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r
m
e
n
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t
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o
n
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n
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i
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e
l
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n
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d
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i
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a
u
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e
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i
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i
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r
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i
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n
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r
k
i
e
r
t
e
n
P
r
o
b
e
n
f
￿
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r
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e
P
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e
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n
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r
M
A
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-
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n
s
p
e
k
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r
i
e
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e
i
g
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,
l
a
g
d
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e
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n
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r
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n
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Æ
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p
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.
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.
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D
-
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x
p
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r
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e
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r
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i
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￿
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b
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e
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i
e
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n
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r
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i
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￿
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p
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d
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i
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r
d
e
n
D
i
￿
r
a
k
t
i
o
n
s
d
a
t
e
n
v
o
n
m
e
h
r
e
r
e
n
h
u
n
d
e
r
t
K
r
i
s
t
a
l
l
e
n
g
e
m
e
s
s
e
n
,
d
i
e
s
i
c
h
i
n
d
e
r
g
a
n
z
￿
u
b
e
r
w
i
e
g
e
n
d
e
n
Z
a
h
l
d
e
r
F
￿
a
l
l
e
a
l
s
p
e
r
f
e
k
t
e
Z
w
i
l
l
i
n
g
e
,
z
u
m
i
n
d
e
s
t
a
b
e
r
a
l
s
p
a
r
t
i
e
l
l
e
Z
w
i
l
l
i
n
g
e
m
i
t
h
o
h
e
m
Z
w
i
l
l
i
n
g
s
a
n
t
e
i
l
h
e
r
a
u
s
s
t
e
l
l
t
e
n
1
3
.
G
e
g
e
n
E
n
d
e
d
e
r
A
r
b
e
i
t
e
n
w
u
r
d
e
i
n
d
e
n
A
n
s
￿
a
t
z
e
n
v
o
n
S
e
M
e
t
-
m
a
r
k
i
e
r
t
e
r
H
m
d
i
n
e
i
-
n
e
m
e
i
n
z
i
g
e
n
T
r
o
p
f
e
n
e
i
n
e
a
b
w
e
i
c
h
e
n
d
e
K
r
i
s
t
a
l
l
m
o
r
p
h
o
l
o
g
i
e
g
e
f
u
n
d
e
n
(
A
b
b
.
1
0
D
{
F
)
.
I
n
s
g
e
s
a
m
t
k
o
n
n
t
e
n
1
0
s
e
h
r
k
l
e
i
n
e
K
r
i
s
t
a
l
l
e
(
m
a
x
.
D
i
m
e
n
s
i
o
n
4
0
{
8
0
￿
m
)
f
￿
u
r
k
r
i
s
t
a
l
l
o
-
g
r
a
p
h
i
s
c
h
e
Z
w
e
c
k
e
g
e
w
o
n
n
e
n
w
e
r
d
e
n
.
D
i
e
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
s
b
e
d
i
n
g
u
n
g
i
n
d
i
e
s
e
m
A
n
s
a
t
z
e
n
t
s
p
r
a
c
h
e
x
a
k
t
d
e
r
a
m
h
￿
a
u
￿
g
s
t
e
n
v
e
r
w
e
n
d
e
t
e
n
B
e
d
i
n
g
u
n
g
.
G
r
￿
o
￿
e
r
e
K
r
i
s
t
a
l
l
e
i
m
s
e
l
b
e
n
T
r
o
p
f
e
n
,
K
r
i
s
t
a
l
l
e
i
n
d
e
n
b
e
n
a
c
h
b
a
r
t
e
n
T
r
o
p
f
e
n
i
n
d
e
m
-
s
e
l
b
e
n
A
n
s
a
t
z
u
n
d
a
l
l
e
K
r
i
s
t
a
l
l
e
i
n
b
e
n
a
c
h
b
a
r
t
e
n
A
n
s
￿
a
t
z
e
n
b
e
s
a
￿
e
n
d
i
e
￿
u
b
l
i
c
h
e
Z
w
i
l
-
l
i
n
g
s
m
o
r
p
h
o
l
o
g
i
e
.
Z
w
e
i
d
e
r
K
r
i
s
t
a
l
l
e
w
u
r
d
e
n
a
n
d
e
r
S
t
a
t
i
o
n
I
D
2
9
(
E
S
R
F
)
i
n
F
o
r
m
e
i
n
e
s
S
A
D
-
E
x
p
e
r
i
-
m
e
n
t
e
s
a
n
d
e
r
S
e
-
K
a
n
t
e
g
e
m
e
s
s
e
n
(
D
a
t
e
n
s
￿
a
t
z
e
9
u
n
d
1
0
i
n
T
a
b
e
l
l
e
5
)
.
B
e
m
e
r
k
e
n
s
w
e
r
-
t
e
r
w
e
i
s
e
b
e
s
a
￿
e
n
b
e
i
d
e
K
r
i
s
t
a
l
l
e
d
i
e
R
a
u
m
g
r
u
p
p
e
P
3
2
1
,
e
i
n
e
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
w
a
r
n
i
c
h
t
n
a
c
h
w
e
i
s
b
a
r
.
D
a
m
i
t
s
t
e
l
l
e
n
d
i
e
s
e
K
r
i
s
t
a
l
l
e
d
i
e
e
i
n
z
i
g
e
n
j
e
m
a
l
s
b
e
o
b
a
c
h
t
e
t
e
n
E
i
n
k
r
i
s
t
a
l
l
e
d
e
s
E
n
z
y
m
s
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
d
a
r
.
I
n
t
e
r
e
s
s
a
n
t
e
r
w
e
i
s
e
l
i
e
g
t
h
i
e
r
a
l
s
o
e
i
n
F
a
l
l
v
o
r
,
b
e
i
d
e
m
"
r
e
i
n
e
\
E
i
n
k
r
i
s
t
a
l
l
e
n
e
b
e
n
p
e
r
-
f
e
k
t
e
n
Z
w
i
l
l
i
n
g
e
n
b
e
o
b
a
c
h
t
e
t
w
e
r
d
e
n
k
o
n
n
t
e
n
.
D
i
e
K
r
i
s
t
a
l
l
m
o
r
p
h
o
l
o
g
i
e
(
i
m
Q
u
e
r
s
c
h
n
i
t
t
d
r
e
i
z
￿
a
h
l
i
g
e
S
y
m
m
e
t
r
i
e
d
e
r
E
i
n
k
r
i
s
t
a
l
l
e
,
s
e
c
h
s
z
￿
a
h
l
i
g
e
S
y
m
m
e
t
r
i
e
d
e
r
Z
w
i
l
l
i
n
g
e
)
v
e
r
m
i
t
-
t
e
l
t
e
i
n
e
i
n
t
u
i
t
i
v
e
V
o
r
s
t
e
l
l
u
n
g
d
a
v
o
n
,
w
i
e
d
a
s
Z
w
i
l
l
i
n
g
s
g
e
s
e
t
z
z
u
r
A
n
w
e
n
d
u
n
g
k
o
m
m
t
.
S
o
l
c
h
e
E
r
s
c
h
e
i
n
u
n
g
e
n
s
i
n
d
b
e
i
K
r
i
s
t
a
l
l
e
n
a
n
o
r
g
a
n
i
s
c
h
e
r
S
u
b
s
t
a
n
z
e
n
g
u
t
b
e
k
a
n
n
t
,
f
￿
u
r
P
r
o
t
e
i
n
k
r
i
s
t
a
l
l
e
w
u
r
d
e
e
i
n
d
e
r
a
r
t
i
g
e
s
P
h
￿
a
n
o
m
e
n
n
a
c
h
K
e
n
n
t
n
i
s
d
e
s
V
e
r
f
a
s
s
e
r
s
n
o
c
h
n
i
e
b
e
s
c
h
r
i
e
b
e
n
.
V
e
r
s
u
c
h
e
z
u
r
B
e
s
t
i
m
m
u
n
g
d
e
r
S
e
-
S
u
b
s
t
r
u
k
t
u
r
m
i
t
S
n
B
u
n
d
S
H
E
L
X
D
v
e
r
l
i
e
f
e
n
e
r
-
f
o
l
g
l
o
s
.
D
a
s
i
s
t
a
l
l
e
r
d
i
n
g
s
n
i
c
h
t
￿
u
b
e
r
r
a
s
c
h
e
n
d
,
w
e
i
l
a
u
f
g
r
u
n
d
d
e
r
s
c
h
w
a
c
h
e
n
B
e
u
g
u
n
g
d
e
r
1
3
D
i
e
e
x
a
k
t
e
B
e
s
t
i
m
m
u
n
g
d
e
s
Z
w
i
l
l
i
n
g
s
a
n
t
e
i
l
s
i
s
t
z
u
m
i
n
d
e
s
t
b
e
i
n
i
e
d
r
i
g
a
u
f
g
e
l
￿
o
s
t
e
n
D
a
t
e
n
a
u
s
s
t
a
t
i
s
t
i
-
s
c
h
e
n
G
r
￿
u
n
d
e
n
k
a
u
m
m
￿
o
g
l
i
c
h
.3
.
1
D
a
s
E
n
z
y
m
a
u
s
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
m
a
r
b
u
r
g
e
n
s
i
s
4
3
w
i
n
z
i
g
e
n
K
r
i
s
t
a
l
l
e
d
i
e
M
e
￿
f
e
h
l
e
r
g
r
￿
o
￿
e
r
s
i
n
d
a
l
s
d
i
e
z
u
e
r
w
a
r
t
e
n
d
e
n
a
n
o
m
a
l
e
n
D
i
￿
e
r
e
n
-
z
e
n
.
3
.
1
.
9
S
t
r
u
k
t
u
r
l
￿
o
s
u
n
g
d
u
r
c
h
M
o
l
e
k
u
l
a
r
e
n
E
r
s
a
t
z
A
u
s
d
e
r
R
a
u
m
g
r
u
p
p
e
d
e
r
K
r
i
s
t
a
l
l
e
(
P
3
2
1
)
u
n
d
d
e
n
Z
e
l
l
d
i
m
e
n
s
i
o
n
e
n
k
o
n
n
t
e
n
a
c
h
d
e
r
S
t
r
u
k
t
u
r
a
u
f
k
l
￿
a
r
u
n
g
d
e
s
E
n
z
y
m
s
a
u
s
M
.
k
a
n
d
l
e
r
i
m
i
t
g
r
o
￿
e
r
S
i
c
h
e
r
h
e
i
t
v
o
m
V
o
r
l
i
e
g
e
n
e
i
n
e
s
D
i
m
e
r
s
i
n
d
e
r
a
s
y
m
m
e
t
r
i
s
c
h
e
n
E
i
n
h
e
i
t
a
u
s
g
e
g
a
n
g
e
n
w
e
r
d
e
n
.
U
n
t
e
r
V
e
r
w
e
n
d
u
n
g
v
o
n
D
a
t
e
n
e
i
n
e
s
d
e
r
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
K
r
i
s
t
a
l
l
e
(
D
a
t
e
n
s
a
t
z
1
0
i
n
T
a
b
e
l
l
e
5
)
u
n
d
d
e
m
M
o
d
e
l
l
e
i
n
e
s
D
i
m
e
r
s
v
o
m
E
n
z
y
m
a
u
s
M
.
k
a
n
d
l
e
r
i
a
l
s
S
u
c
h
m
o
d
e
l
l
w
u
r
d
e
m
i
t
d
e
m
P
r
o
g
r
a
m
m
E
P
M
R
[
8
6
]
e
b
e
n
s
o
w
i
e
b
e
i
V
e
r
w
e
n
d
u
n
g
v
o
n
(
i
n
d
e
r
w
a
h
r
e
n
R
a
u
m
g
r
u
p
p
e
p
r
o
z
e
s
s
i
e
r
t
e
n
)
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
z
u
n
￿
a
c
h
s
t
k
e
i
n
e
L
￿
o
s
u
n
g
e
r
h
a
l
t
e
n
.
A
b
b
i
l
d
u
n
g
1
3
:
K
r
i
s
t
a
l
l
p
a
c
k
u
n
g
d
e
r
m
e
t
a
l
l
f
r
e
i
e
n
H
y
d
r
o
g
e
n
a
s
e
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
i
n
d
e
r
R
a
u
m
g
r
u
p
p
e
P
3
2
1
;
B
l
i
c
k
i
n
z
-
R
i
c
h
t
u
n
g
.
G
u
t
e
r
k
e
n
n
b
a
r
s
i
n
d
d
i
e
"
r
i
e
s
i
g
e
n
\
K
a
n
￿
a
l
e
,
d
i
e
s
i
c
h
i
n
d
i
e
s
e
r
R
i
c
h
t
u
n
g
d
u
r
c
h
d
a
s
G
i
t
t
e
r
z
i
e
h
e
n
.
E
r
s
t
b
e
i
V
e
r
w
e
n
d
u
n
g
e
i
n
e
s
m
i
t
d
e
m
P
r
o
g
r
a
m
m
M
O
L
E
M
A
N
a
u
s
d
e
m
D
i
m
e
r
a
b
g
e
-
l
e
i
t
e
t
e
n
p
o
l
y
-
A
l
a
-
M
o
d
e
l
l
s
u
n
d
b
e
i
B
e
g
r
e
n
z
u
n
g
d
e
r
A
u
￿
￿
o
s
u
n
g
a
u
f
5
.
0
￿
A
k
o
n
n
t
e
m
i
t
d
e
n4
4
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
e
i
n
e
L
￿
o
s
u
n
g
e
r
h
a
l
t
e
n
w
e
r
d
e
n
(
R
-
F
a
k
t
o
r
0
.
5
7
,
K
o
r
r
e
l
a
t
i
o
n
s
k
o
-
e
Æ
z
i
e
n
t
0
.
4
4
)
,
d
i
e
e
i
n
e
s
i
n
n
v
o
l
l
e
P
a
c
k
u
n
g
i
n
P
3
2
1
e
r
g
a
b
,
w
i
e
e
i
n
e
I
n
s
p
e
k
t
i
o
n
m
i
t
d
e
m
P
r
o
g
r
a
m
m
O
e
r
g
a
b
(
A
b
b
.
1
3
)
.
A
u
f
g
r
u
n
d
d
e
r
￿
e
x
i
b
l
e
n
V
e
r
b
i
n
d
u
n
g
d
e
r
b
e
i
d
e
n
D
o
m
￿
a
n
e
n
w
u
r
d
e
v
e
r
m
u
t
e
t
,
d
a
￿
s
i
c
h
d
i
e
S
t
r
u
k
t
u
r
d
e
s
H
o
l
o
p
r
o
t
e
i
n
s
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
m
￿
o
g
l
i
c
h
e
r
w
e
i
s
e
d
u
r
c
h
e
i
n
e
a
u
s
g
e
p
r
￿
a
g
t
e
D
o
m
￿
a
n
e
n
b
e
w
e
g
u
n
g
v
o
n
d
e
r
d
e
s
A
p
o
p
r
o
t
e
i
n
s
a
u
s
M
.
k
a
n
d
l
e
r
i
u
n
t
e
r
s
c
h
e
i
d
e
n
k
￿
o
n
n
t
e
(
a
l
-
l
e
r
d
i
n
g
s
k
a
n
n
d
i
e
D
o
m
￿
a
n
e
n
b
e
w
e
g
u
n
g
n
i
c
h
t
s
o
g
r
o
￿
s
e
i
n
,
d
a
￿
s
i
c
h
d
e
r
h
y
d
r
o
d
y
n
a
m
i
s
c
h
e
R
a
d
i
u
s
d
e
s
D
i
m
e
r
s
s
i
g
n
i
￿
k
a
n
t
￿
a
n
d
e
r
t
,
w
e
i
l
s
i
c
h
A
p
o
-
u
n
d
H
o
l
o
p
r
o
t
e
i
n
i
n
d
e
r
a
n
a
l
y
t
i
s
c
h
e
n
G
e
l
￿
l
t
r
a
t
i
o
n
n
i
c
h
t
u
n
t
e
r
s
c
h
e
i
d
e
n
l
a
s
s
e
n
[
5
4
]
)
.
D
a
h
e
r
w
u
r
d
e
n
d
i
e
2
￿
2
D
o
m
￿
a
n
e
n
d
e
s
D
i
m
e
r
s
a
n
s
c
h
l
i
e
￿
e
n
d
m
i
t
d
e
m
S
o
f
t
w
a
r
e
-
P
a
k
e
t
C
N
S
a
l
s
i
n
d
i
v
i
d
u
e
l
l
e
R
i
g
i
d
b
o
d
i
e
s
g
e
g
e
n
d
i
e
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
b
e
i
e
i
n
e
r
A
u
￿
￿
o
s
u
n
g
v
o
n
3
.
5
￿
A
v
e
r
f
e
i
n
e
r
t
,
z
u
n
￿
a
c
h
s
t
i
m
m
e
r
n
o
c
h
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
s
p
o
l
y
-
A
l
a
-
M
o
d
e
l
l
s
.
T
a
t
s
￿
a
c
h
l
i
c
h
f
￿
u
h
r
t
e
n
d
i
e
D
o
m
￿
a
n
e
n
i
m
V
e
r
l
a
u
f
d
e
r
V
e
r
f
e
i
n
e
r
u
n
g
e
i
n
e
d
e
u
t
l
i
c
h
s
i
c
h
t
b
a
r
e
B
e
w
e
g
u
n
g
h
i
n
z
u
e
i
n
e
r
e
t
w
a
s
k
o
m
p
a
k
t
e
r
e
n
A
n
o
r
d
n
u
n
g
d
u
r
c
h
,
d
i
e
n
a
c
h
e
i
n
i
g
e
n
h
u
n
d
e
r
t
V
e
r
f
e
i
n
e
r
u
n
g
s
z
y
k
l
e
n
k
o
n
v
e
r
g
i
e
r
t
e
(
A
b
b
.
1
4
)
.
A
b
b
i
l
d
u
n
g
1
4
:
D
o
m
￿
a
n
e
n
a
n
o
r
d
n
u
n
g
f
￿
u
r
H
m
d
a
u
s
M
.
k
a
n
d
l
e
r
i
(
k
H
m
d
;
g
r
￿
u
n
)
u
n
d
M
.
m
a
r
b
u
r
-
g
e
n
s
i
s
(
t
H
m
d
;
r
o
t
)
;
d
a
s
M
o
d
e
l
l
f
￿
u
r
M
.
m
a
r
b
u
r
g
e
n
s
i
s
w
u
r
d
e
d
u
r
c
h
R
i
g
i
d
-
B
o
d
y
-
V
e
r
f
e
i
n
e
r
u
n
g
u
n
d
S
i
m
u
l
a
t
e
d
A
n
n
e
a
l
i
n
g
d
e
s
k
H
m
d
-
D
i
m
e
r
s
g
e
g
e
n
d
i
e
u
n
v
e
r
z
w
i
l
-
l
i
n
g
t
e
n
t
H
m
d
-
D
a
t
e
n
e
r
h
a
l
t
e
n
(
D
a
r
s
t
e
l
l
u
n
g
u
n
d
R
a
y
t
r
a
c
i
n
g
m
i
t
d
e
m
P
r
o
g
r
a
m
m
P
y
M
o
l
e
r
z
e
u
g
t
)
.
D
a
s
v
o
l
l
s
t
￿
a
n
d
i
g
e
M
o
d
e
l
l
d
e
s
E
n
z
y
m
d
i
m
e
r
s
a
u
s
M
.
k
a
n
d
l
e
r
i
,
m
i
t
d
e
m
d
e
r
M
o
l
e
k
u
l
a
r
e
E
r
s
a
t
z
z
u
n
￿
a
c
h
s
t
n
i
c
h
t
m
￿
o
g
l
i
c
h
w
a
r
,
w
u
r
d
e
n
u
n
m
i
t
d
e
m
P
r
o
g
r
a
m
m
O
a
u
f
d
a
s
p
o
l
y
-
A
l
a
-
M
o
d
e
l
l
p
o
s
i
t
i
o
n
i
e
r
t
u
n
d
i
n
g
l
e
i
c
h
e
r
W
e
i
s
e
v
e
r
f
e
i
n
e
r
t
.
H
i
e
r
b
e
i
z
e
i
g
t
e
s
i
c
h
d
a
s
g
l
e
i
c
h
e
V
e
r
h
a
l
t
e
n
.
A
n
s
c
h
l
i
e
￿
e
n
d
w
u
r
d
e
d
a
s
M
o
d
e
l
l
z
u
r
w
e
i
t
e
r
e
n
V
e
r
b
e
s
s
e
r
u
n
g
e
i
n
e
m
S
i
m
u
l
a
t
e
d
A
n
n
e
a
l
i
n
g
i
n
C
N
S
u
n
t
e
r
z
o
g
e
n
.
D
a
s
s
o
g
e
w
o
n
n
e
n
e
M
o
d
e
l
l
w
u
r
d
e
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
v
o
n
M
O
L
E
M
A
N
e
i
n
e
r
z
u
f
￿
a
l
l
i
g
e
n3
.
1
D
a
s
E
n
z
y
m
a
u
s
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
m
a
r
b
u
r
g
e
n
s
i
s
4
5
R
o
t
a
t
i
o
n
/
T
r
a
n
s
l
a
t
i
o
n
u
n
t
e
r
z
o
g
e
n
u
n
d
d
a
n
n
a
l
s
S
u
c
h
m
o
d
e
l
l
f
￿
u
r
d
i
e
w
e
i
t
e
r
e
n
V
e
r
s
u
c
h
e
z
u
m
M
o
l
e
k
u
l
a
r
e
n
E
r
s
a
t
z
v
e
r
w
e
n
d
e
t
.
H
i
e
r
m
i
t
k
o
n
n
t
e
n
i
c
h
t
n
u
r
f
￿
u
r
d
i
e
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
e
i
n
e
n
o
c
h
b
e
s
s
e
r
e
L
￿
o
s
u
n
g
e
r
h
a
l
t
e
n
w
e
r
d
e
n
(
R
-
F
a
k
t
o
r
0
.
5
2
,
K
o
r
r
e
l
a
t
i
o
n
s
k
o
e
Æ
z
i
e
n
t
0
.
4
8
)
,
s
o
n
d
e
r
n
a
u
c
h
f
￿
u
r
D
a
t
e
n
e
i
n
e
s
p
e
r
f
e
k
t
e
n
Z
w
i
l
l
i
n
g
s
(
D
a
t
e
n
s
a
t
z
6
i
n
T
a
b
e
l
l
e
5
i
n
P
3
2
1
)
,
w
o
b
e
i
h
i
e
r
L
￿
o
s
u
n
g
e
n
f
￿
u
r
b
e
i
d
e
Z
w
i
l
l
i
n
g
s
d
o
m
￿
a
n
e
n
{
a
l
s
o
b
e
i
d
e
E
i
n
k
r
i
s
t
a
l
l
g
i
t
t
e
r
,
d
i
e
z
u
m
A
u
f
b
a
u
d
e
s
Z
w
i
l
l
i
n
g
s
b
e
i
t
r
a
g
e
n
{
g
e
f
u
n
d
e
n
w
u
r
d
e
n
.
B
e
i
V
e
r
w
e
n
d
u
n
g
d
e
s
b
e
s
t
e
n
"
n
a
t
i
v
e
n
\
D
a
t
e
n
s
a
t
z
e
s
(
N
r
.
8
i
n
T
a
b
e
l
l
e
1
)
v
o
n
e
i
n
e
m
H
g
-
b
e
h
a
n
d
e
l
t
e
n
Z
w
i
l
l
i
n
g
d
e
r
a
p
p
a
r
e
n
t
e
n
R
a
u
m
g
r
u
p
p
e
P
6
i
s
t
v
o
n
z
w
e
i
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
u
n
a
b
h
￿
a
n
g
i
g
e
n
D
i
m
e
r
e
n
i
n
j
e
d
e
r
Z
w
i
l
l
i
n
g
s
d
o
m
￿
a
n
e
a
u
s
z
u
g
e
h
e
n
.
E
i
n
e
e
r
s
t
e
D
i
m
e
r
p
o
s
i
t
i
o
n
k
o
n
n
t
e
w
i
e
o
b
e
n
b
e
s
c
h
r
i
e
b
e
n
g
e
f
u
n
d
e
n
w
e
r
d
e
n
;
d
i
e
S
u
c
h
e
n
a
c
h
e
i
n
e
m
z
w
e
i
t
e
n
D
i
m
e
r
e
r
b
r
a
c
h
t
e
a
b
e
r
n
u
r
e
i
n
e
P
o
s
i
t
i
o
n
i
n
d
e
r
a
n
d
e
r
e
n
Z
w
i
l
l
i
n
g
s
d
o
m
￿
a
n
e
.
D
a
h
e
r
w
u
r
d
e
d
a
s
z
w
e
i
t
e
D
i
m
e
r
h
i
e
r
b
a
s
i
e
r
e
n
d
a
u
f
d
e
n
z
u
s
￿
a
t
z
l
i
c
h
e
n
i
n
d
e
r
R
a
u
m
g
r
u
p
p
e
P
3
2
1
v
o
r
h
a
n
d
e
n
e
n
S
y
m
m
e
t
r
i
e
o
p
e
r
a
t
o
r
e
n
p
o
s
i
t
i
o
n
i
e
r
t
.
3
.
1
.
1
0
K
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
V
e
r
f
e
i
n
e
r
u
n
g
D
a
s
M
o
d
e
l
l
w
u
r
d
e
i
n
e
i
n
e
r
e
r
s
t
e
n
V
e
r
f
e
i
n
e
r
u
n
g
s
r
u
n
d
e
e
i
n
e
r
R
i
g
i
d
-
B
o
d
y
-
V
e
r
f
e
i
n
e
r
u
n
g
u
n
d
e
i
n
e
m
S
i
m
u
l
a
t
e
d
A
n
n
e
a
l
i
n
g
g
e
g
e
n
d
i
e
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
(
D
a
t
e
n
s
a
t
z
9
i
n
T
a
b
e
l
l
e
5
)
b
e
i
e
i
n
e
r
A
u
￿
￿
o
s
u
n
g
v
o
n
3
.
0
￿
A
u
n
t
e
r
z
o
g
e
n
;
d
a
b
e
i
w
u
r
d
e
d
a
s
P
r
o
g
r
a
m
m
C
N
S
[
8
7
]
v
e
r
w
e
n
d
e
t
.
S
o
w
o
h
l
d
e
r
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
a
l
s
a
u
c
h
d
e
r
f
r
e
i
e
R
-
W
e
r
t
s
a
n
k
e
n
d
a
b
e
i
a
u
f
4
1
.
0
b
z
w
.
4
8
.
0
%
.
D
i
e
s
e
Z
a
h
l
e
n
e
r
s
c
h
e
i
n
e
n
a
u
￿
e
r
o
r
d
e
n
t
l
i
c
h
h
o
c
h
,
u
n
d
u
n
t
e
r
g
e
w
￿
o
h
n
l
i
c
h
e
n
U
m
s
t
￿
a
n
d
e
n
k
￿
o
n
n
t
e
m
a
n
a
n
d
e
r
R
i
c
h
t
i
g
k
e
i
t
d
e
r
M
R
-
L
￿
o
s
u
n
g
z
w
e
i
f
e
l
n
.
A
l
l
e
r
d
i
n
g
s
i
s
t
d
e
r
a
u
s
e
i
n
e
m
W
i
l
s
o
n
-
P
l
o
t
b
e
s
t
i
m
t
e
d
u
r
c
h
s
c
h
n
i
t
t
l
i
c
h
e
B
-
F
a
k
t
o
r
f
￿
u
r
d
i
e
s
e
n
D
a
t
e
n
s
a
t
z
m
i
t
8
0
￿
A
2
f
a
s
t
e
b
e
n
s
o
h
o
c
h
w
i
e
i
m
F
a
l
l
e
d
e
s
A
p
o
p
r
o
t
e
i
n
s
a
u
s
M
.
k
a
n
d
l
e
r
i
(
8
5
￿
A
2
)
,
s
i
e
h
e
4
.
4
.
D
i
e
n
a
c
h
d
i
e
s
e
r
V
e
r
f
e
i
n
e
r
u
n
g
s
r
u
n
d
e
b
e
r
e
c
h
n
e
t
e
2
F
o
-
F
c
-
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
k
a
r
t
e
z
e
i
g
t
e
i
n
e
k
l
a
r
z
u
s
a
m
m
e
n
h
￿
a
n
g
e
n
d
e
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
u
n
d
d
e
u
t
l
i
c
h
e
B
e
i
t
r
￿
a
g
e
d
e
r
e
x
p
e
r
i
m
e
n
-
t
e
l
l
e
n
D
a
t
e
n
,
w
i
e
U
n
t
e
r
s
c
h
i
e
d
e
i
m
H
a
u
p
t
k
e
t
t
e
n
v
e
r
l
a
u
f
b
e
i
e
i
n
i
g
e
n
L
o
o
p
s
z
e
i
g
e
n
.
D
i
e
I
d
e
n
t
i
￿
z
i
e
r
u
n
g
e
i
n
z
e
l
n
e
r
S
e
i
t
e
n
k
e
t
t
e
n
i
s
t
b
e
i
d
e
r
b
e
g
r
e
n
z
t
e
n
A
u
￿
￿
o
s
u
n
g
u
n
d
d
e
m
h
o
h
e
n
M
a
￿
a
n
S
e
q
u
e
n
z
i
d
e
n
t
i
t
￿
a
t
z
w
i
s
c
h
e
n
b
e
i
d
e
n
E
n
z
y
m
e
n
a
l
l
e
r
d
i
n
g
s
s
e
h
r
s
c
h
w
i
e
r
i
g
.
T
r
o
t
z
d
e
m
s
o
l
l
t
e
a
u
s
g
e
h
e
n
d
v
o
n
d
i
e
s
e
n
A
r
b
e
i
t
e
n
e
i
n
B
a
u
d
e
r
k
o
r
r
e
k
t
e
n
A
m
i
n
o
s
￿
a
u
r
e
s
e
q
u
e
n
z
i
n
d
i
e
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
m
￿
o
g
l
i
c
h
s
e
i
n
.
B
i
s
h
e
r
k
o
n
n
t
e
i
n
d
e
r
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
k
e
i
n
H
i
n
w
e
i
s
a
u
f
d
i
e
A
n
w
e
s
e
n
h
e
i
t
d
e
s
C
o
f
a
k
t
o
r
s
g
e
f
u
n
d
e
n
w
e
r
d
e
n
.
I
m
F
a
l
l
e
d
e
r
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
s
￿
a
t
z
e
(
m
i
t
d
e
n
t
a
t
s
￿
a
c
h
l
i
c
h
e
n
R
a
u
m
g
r
u
p
p
e
n
P
3
2
1
b
e
i
2
.
9
￿
A
u
n
d
P
3
b
e
i
2
.
3
￿
A
)
w
u
r
d
e
e
i
n
e
V
e
r
f
e
i
n
e
r
u
n
g
z
u
n
￿
a
c
h
s
t
m
i
t
d
e
n
Z
w
i
l
l
i
n
g
s
m
o
d
u
l
e
n
v
o
n
C
N
S
[
8
7
]
v
e
r
s
u
c
h
t
.
D
e
r
Z
w
i
l
l
i
n
g
s
a
n
t
e
i
l
w
u
r
d
e
i
n
b
e
i
d
e
n
F
￿
a
l
l
e
n
m
i
t
C
N
S
z
u
￿
￿
0
:
4
4
b
e
s
t
i
m
m
t
,
w
a
s
e
r
n
e
u
t
a
u
f
d
a
s
V
o
r
l
i
e
g
e
n
n
a
h
e
z
u
p
e
r
f
e
k
t
e
r
Z
w
i
l
l
i
n
g
e
h
i
n
d
e
u
t
e
t
.
I
n
d
e
r
a
n
s
c
h
l
i
e
￿
e
n
d
e
n
S
i
m
u
l
a
t
e
d
-
A
n
n
e
a
l
i
n
g
-
V
e
r
f
e
i
n
e
r
u
n
g
m
i
t
d
e
m
t
w
i
n
-
l
s
q
-
P
r
o
t
o
k
o
l
l
w
a
r
e
n
d
i
e
W
e
r
t
e
v
o
n
R
u
n
d
R
f
r
e
e
z
u
n
￿
a
c
h
s
t
b
e
s
s
e
r
a
l
s
f
￿
u
r
d
i
e
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
i
n
e
i
n
e
m
B
e
r
e
i
c
h
v
o
n
3
5
{
3
8
%
.
I
m
L
a
u
f
e
d
e
r
V
e
r
f
e
i
n
e
r
u
n
g
s
a
n
k
d
e
r
R
-
F
a
k
t
o
r
b
i
s
a
u
f
e
t
w
a4
6
2
5
%
(
1
8
{
2
0
%
i
m
B
e
r
e
i
c
h
n
i
e
d
r
i
g
e
r
A
u
￿
￿
o
s
u
n
g
)
o
h
n
e
d
a
￿
d
i
e
A
m
i
n
o
s
￿
a
u
r
e
s
e
q
u
e
n
z
d
e
s
M
o
d
e
l
l
s
k
o
r
r
i
g
i
e
r
t
w
o
r
d
e
n
w
￿
a
r
e
,
d
a
g
e
g
e
n
s
t
i
e
g
d
e
r
R
f
r
e
e
a
u
f
￿
u
b
e
r
4
0
%
.
D
i
e
a
n
s
c
h
l
i
e
￿
e
n
d
b
e
r
e
c
h
n
e
t
e
2
F
o
-
F
c
-
K
a
r
t
e
z
e
i
g
t
e
k
e
i
n
e
z
u
s
a
m
m
e
n
h
￿
a
n
g
e
n
d
e
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
.
V
e
r
m
u
t
l
i
c
h
i
s
t
C
N
S
n
i
c
h
t
i
n
d
e
r
L
a
g
e
,
e
i
n
M
o
d
e
l
l
g
e
g
e
n
D
a
t
e
n
e
i
n
e
s
n
a
h
e
z
u
p
e
r
f
e
k
t
e
n
Z
w
i
l
l
i
n
g
s
z
u
v
e
r
f
e
i
n
e
r
n
,
w
e
i
l
d
i
e
i
n
t
e
r
n
d
u
r
c
h
g
e
f
￿
u
h
r
t
e
"
E
n
t
z
w
i
l
l
i
n
g
u
n
g
\
d
e
r
D
a
t
e
n
z
u
n
a
h
e
z
u
u
n
e
n
d
l
i
c
h
g
r
o
￿
e
n
F
e
h
l
e
r
n
b
e
i
d
e
n
k
o
r
r
i
g
i
e
r
t
e
n
S
t
r
u
k
t
u
r
f
a
k
t
o
r
a
m
p
l
i
t
u
d
e
n
f
￿
u
h
r
t
.
W
e
i
t
e
r
e
V
e
r
f
e
i
n
e
r
u
n
g
s
v
e
r
s
u
c
h
e
s
o
l
l
t
e
n
d
a
h
e
r
m
i
t
d
e
m
P
r
o
g
r
a
m
m
S
H
E
L
X
L
[
8
8
]
d
u
r
c
h
-
g
e
f
￿
u
h
r
t
w
e
r
d
e
n
,
d
a
s
m
i
t
e
i
n
e
m
a
n
d
e
r
e
n
m
a
t
h
e
m
a
t
i
s
c
h
e
n
A
n
s
a
t
z
d
i
r
e
k
t
g
e
g
e
n
v
e
r
z
w
i
l
-
l
i
n
g
t
e
D
a
t
e
n
v
e
r
f
e
i
n
e
r
n
k
a
n
n
,
a
u
c
h
w
e
n
n
d
e
r
Z
w
i
l
l
i
n
g
s
a
n
t
e
i
l
g
e
n
a
u
0
.
5
b
e
t
r
￿
a
g
t
.
3
.
2
D
a
s
E
n
z
y
m
a
u
s
M
e
t
h
a
n
o
c
o
c
c
u
s
j
a
n
n
a
s
c
h
i
i
3
.
2
.
1
E
x
p
r
e
s
s
i
o
n
u
n
d
S
e
M
e
t
-
M
a
r
k
i
e
r
u
n
g
D
i
e
E
x
p
r
e
s
s
i
o
n
d
e
s
u
n
m
a
r
k
i
e
r
t
e
n
P
r
o
t
e
i
n
s
a
u
s
M
.
j
a
n
n
a
s
c
h
i
i
(
j
H
m
d
)
u
n
d
d
i
e
S
e
M
e
t
-
I
n
k
o
r
p
o
r
a
t
i
o
n
e
r
f
o
l
g
t
e
u
n
t
e
r
d
e
n
f
￿
u
r
H
m
d
a
u
s
M
.
k
a
n
d
l
e
r
i
(
k
H
m
d
)
o
p
t
i
m
i
e
r
t
e
n
B
e
d
i
n
-
g
u
n
g
e
n
.
L
e
d
i
g
l
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l
e
n
D
o
m
￿
a
n
e
n
e
r
w
a
r
t
e
n
w
￿
u
r
d
e
.
F
o
l
g
l
i
c
h
w
u
r
d
e
d
i
e
s
e
s
D
i
m
e
r
a
l
s
S
u
c
h
m
o
d
e
l
l
f
￿
u
r
V
e
r
s
u
c
h
e
z
u
m
M
o
l
e
k
u
l
a
r
e
n
E
r
s
a
t
z
v
e
r
w
e
n
d
e
t
,
d
i
e
i
n
d
e
n
b
e
i
d
e
n
n
a
c
h
d
e
n
v
o
r
l
i
e
g
e
n
d
e
n
I
n
f
o
r
m
a
t
i
o
n
e
n
m
￿
o
g
l
i
c
h
e
n
R
a
u
m
g
r
u
p
-
p
e
n
I
4
o
d
e
r
I
4
1
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
r
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
d
u
r
c
h
g
e
f
￿
u
h
r
t
w
u
r
d
e
n
.
A
u
f
d
i
e
s
e
W
e
i
s
e
g
e
l
a
n
g
e
s
n
i
c
h
t
,
e
i
n
e
L
￿
o
s
u
n
g
z
u
￿
n
d
e
n
.
E
i
n
e
m
￿
o
g
l
i
c
h
e
S
t
r
u
k
t
u
r
l
￿
o
s
u
n
g
w
i
r
d
a
b
e
r
a
u
c
h
d
u
r
c
h
d
i
e
g
r
o
￿
e
e
r
w
a
r
t
e
t
e
Z
a
h
l
v
o
n
M
o
l
e
k
￿
u
l
e
n
i
n
d
e
r
a
s
y
m
m
e
t
r
i
s
c
h
e
n
E
i
n
h
e
i
t
a
u
￿
e
r
o
r
d
e
n
t
l
i
c
h
e
r
s
c
h
w
e
r
t
.
I
m
F
a
l
l
e
d
e
r
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
k
o
m
m
e
n
d
i
e
d
e
m
j
e
w
e
i
l
i
g
e
n
Z
w
i
l
l
i
n
g
s
g
i
t
t
e
r
z
u
g
e
o
r
d
n
e
t
e
n
M
o
l
e
k
￿
u
l
e
h
i
n
z
u
.
B
e
r
￿
u
c
k
s
i
c
h
t
i
g
t
m
a
n
a
u
￿
e
r
d
e
m
,
d
a
￿
d
a
s
p
r
o
t
e
o
l
y
t
i
s
c
h
e
F
r
a
g
m
e
n
t
n
i
c
h
t
g
e
n
a
u
b
e
k
a
n
n
t
i
s
t
,
d
￿
u
r
f
t
e
s
i
c
h
d
i
e
S
t
r
u
k
t
u
r
d
e
s
k
r
i
s
t
a
l
l
i
s
i
e
r
t
e
n
F
r
a
g
m
e
n
t
e
s
d
u
r
c
h
M
o
l
e
k
u
l
a
r
e
n
E
r
s
a
t
z
k
a
u
m
b
e
s
t
i
m
m
e
n
l
a
s
s
e
n
.
3
.
3
D
a
s
E
n
z
y
m
a
u
s
M
e
t
h
a
n
o
p
y
r
u
s
k
a
n
d
l
e
r
i
3
.
3
.
1
K
o
n
s
t
r
u
k
t
i
o
n
v
o
n
H
e
x
a
h
i
s
t
i
d
i
n
-
F
u
s
i
o
n
e
n
F
￿
u
r
d
i
e
e
r
l
e
i
c
h
t
e
r
t
e
A
u
f
r
e
i
n
i
g
u
n
g
d
e
s
r
e
k
o
m
b
i
n
a
n
t
e
n
P
r
o
t
e
i
n
s
w
u
r
d
e
n
i
m
F
a
l
l
e
d
e
r
H
m
d
v
o
n
M
.
k
a
n
d
l
e
r
i
(
k
H
m
d
)
z
w
e
i
V
a
r
i
a
n
t
e
n
m
i
t
N
-
b
z
w
.
C
-
t
e
r
m
i
n
a
l
e
r
H
e
x
a
h
i
s
t
i
d
i
n
-
F
u
s
i
o
n
m
i
t
t
e
l
s
E
i
n
s
c
h
r
i
t
t
-
P
C
R
-
I
n
s
e
r
t
i
o
n
e
r
z
e
u
g
t
.
D
i
e
v
e
r
w
e
n
d
e
t
e
n
O
l
i
g
o
d
e
s
o
x
y
n
u
k
l
e
o
t
i
d
-
P
r
i
m
e
r
s
i
n
d
m
i
t
i
h
r
e
n
w
i
c
h
t
i
g
s
t
e
n
K
o
n
s
t
r
u
k
-
t
i
o
n
s
m
e
r
k
m
a
l
e
n
u
n
t
e
r
5
.
1
.
6
a
u
f
g
e
l
i
s
t
e
t
.
D
a
s
K
o
n
z
e
p
t
b
e
s
t
a
n
d
d
a
r
i
n
,
a
u
s
g
e
h
e
n
d
v
o
n
d
e
m
i
m
P
l
a
s
m
i
d
p
H
m
d
2
(
s
.
T
a
b
e
l
l
e
1
2
)
v
o
r
h
a
n
d
e
n
e
n
h
m
d
-
G
e
n
d
u
r
c
h
P
C
R
m
o
d
i
￿
z
i
e
r
t
e
G
e
n
a
b
s
c
h
n
i
t
t
e
z
u
s
y
n
t
h
e
t
i
s
i
e
r
e
n
,
d
i
e
f
￿
u
r
d
e
n
N
-
o
d
e
r
d
e
n
C
-
t
e
r
m
i
n
a
l
e
n
B
e
r
e
i
c
h
m
i
t
j
e
w
e
i
l
s
e
i
n
e
r
H
e
x
a
h
i
s
t
i
d
i
n
-
F
u
s
i
o
n
k
o
d
i
e
r
e
n
.
F
￿
u
r
d
i
e
a
n
s
c
h
l
i
e
￿
e
n
d
e
R
e
k
o
m
b
i
n
a
t
i
o
n
w
u
r
d
e
n
d
i
e
S
c
h
n
i
t
t
s
t
e
l
l
e
n
N
d
e
I
/
X
h
o
I
f
￿
u
r
d
e
n
N
-
T
e
r
m
i
n
u
s
u
n
d
S
a
c
I
/
B
a
m
H
I
f
￿
u
r
d
e
n
C
-
T
e
r
m
i
n
u
s
v
e
r
w
e
n
d
e
t
.
N
a
c
h
d
e
r
A
m
p
l
i
￿
z
i
e
r
u
n
g
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
v
o
n
T
a
q
-
P
o
l
y
m
e
r
a
s
e
(
P
r
o
m
e
g
a
)
w
u
r
-
d
e
n
d
i
e
e
r
h
a
l
t
e
n
e
n
P
r
o
d
u
k
t
e
z
u
n
￿
a
c
h
s
t
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
e
i
n
e
s
T
/
A
-
K
l
o
n
i
e
r
u
n
g
s
s
y
s
t
e
m
s
(
S
t
r
a
t
a
g
e
n
e
)
i
n
d
e
n
b
l
u
n
t
e
n
d
-
K
l
o
n
i
e
r
u
n
g
s
v
e
k
t
o
r
p
C
R
2
.
1
k
l
o
n
i
e
r
t
.
M
i
t
d
i
e
s
e
m
V
e
k
-
t
o
r
w
u
r
d
e
E
.
c
o
l
i
-
S
t
a
m
m
X
L
1
B
l
u
e
(
S
t
r
a
t
a
g
e
n
e
)
t
r
a
n
s
f
o
r
m
i
e
r
t
u
n
d
d
i
e
K
l
o
n
e
￿
u
b
e
r
B
l
a
u
/
W
e
i
￿
-
S
e
l
e
k
t
i
o
n
a
u
f
L
B
/
K
a
n
/
X
-
G
a
l
/
I
P
T
G
-
P
l
a
t
t
e
n
i
d
e
n
t
i
￿
z
i
e
r
t
.
N
a
c
h
P
l
a
s
m
i
d
i
s
o
-
l
a
t
i
o
n
u
n
d
R
e
s
t
r
i
k
t
i
o
n
d
e
r
m
o
d
i
￿
z
i
e
r
t
e
n
V
e
k
t
o
r
e
n
u
n
d
d
e
s
u
r
s
p
r
￿
u
n
g
l
i
c
h
e
n
P
l
a
s
m
i
d
s
p
H
m
d
w
u
r
d
e
n
d
i
e
F
r
a
g
m
e
n
t
e
i
n
d
e
r
g
e
w
￿
u
n
s
c
h
t
e
n
W
e
i
s
e
r
e
k
o
m
b
i
n
i
e
r
t
u
n
d
e
r
g
a
b
e
n
s
o
d
i
e
b
e
i
d
e
n
K
o
n
s
t
r
u
k
t
e
p
H
m
d
2
N
H
i
s
u
n
d
p
H
m
d
2
C
H
i
s
.
A
l
l
e
K
o
n
s
t
r
u
k
t
e
w
u
r
d
e
n
d
u
r
c
h
D
N
A
-
S
e
q
u
e
n
z
i
e
r
u
n
g
a
u
f
d
i
e
k
o
r
r
e
k
t
e
S
e
q
u
e
n
z
￿
u
b
e
r
p
r
￿
u
f
t
.5
2
3
.
3
.
2
E
x
p
r
e
s
s
i
o
n
u
n
d
S
e
M
e
t
-
M
a
r
k
i
e
r
u
n
g
F
￿
u
r
d
i
e
E
x
p
r
e
s
s
i
o
n
d
e
s
k
H
m
d
-
A
p
o
e
n
z
y
m
s
i
n
E
.
c
o
l
i
w
u
r
d
e
n
v
e
r
s
c
h
i
e
d
e
n
e
S
t
￿
a
m
m
e
(
H
M
S
-
1
7
4
(
D
E
3
)
,
B
L
2
1
(
D
E
3
)
u
n
d
B
8
3
4
(
D
E
3
)
)
,
M
e
d
i
e
n
(
L
B
-
,
T
B
-
u
n
d
T
P
-
M
e
d
i
u
m
)
u
n
d
E
x
-
p
r
e
s
s
i
o
n
s
b
e
d
i
n
g
u
n
g
e
n
(
b
e
z
￿
u
g
l
i
c
h
T
e
m
p
e
r
a
t
u
r
,
I
n
d
u
k
t
i
o
n
s
z
e
i
t
p
u
n
k
t
u
n
d
{
d
u
r
c
h
V
e
r
w
e
n
-
d
u
n
g
n
o
r
m
a
l
e
r
o
d
e
r
S
c
h
i
k
a
n
e
k
o
l
b
e
n
{
B
e
l
￿
u
f
t
u
n
g
)
e
r
p
r
o
b
t
.
D
i
e
g
r
￿
o
￿
t
e
M
e
n
g
e
a
n
l
￿
o
s
l
i
c
h
e
m
P
r
o
t
e
i
n
k
o
n
n
t
e
b
e
i
V
e
r
w
e
n
d
u
n
g
v
o
n
T
P
-
M
e
d
i
u
m
[
9
3
]
,
A
n
z
u
c
h
t
i
m
S
c
h
i
k
a
n
e
k
o
l
b
e
n
,
e
i
n
e
r
T
e
m
p
e
r
a
t
u
r
v
o
n
3
7
Æ
C
u
n
d
s
p
￿
a
t
e
r
I
n
d
u
k
t
i
o
n
(
O
D
6
0
0
=
1
.
2
{
1
.
3
)
m
i
t
d
e
m
m
e
t
h
i
o
n
i
n
a
u
-
x
o
t
r
o
p
h
e
n
S
t
a
m
m
B
8
3
4
(
D
E
3
)
/
p
L
y
s
S
e
r
h
a
l
t
e
n
w
e
r
d
e
n
,
d
e
r
a
u
c
h
z
u
r
S
e
M
e
t
-
M
a
r
k
i
e
r
u
n
g
v
e
r
w
e
n
d
e
t
w
u
r
d
e
.
D
i
e
E
x
p
r
e
s
s
i
o
n
w
a
r
m
i
t
d
i
e
s
e
m
S
t
a
m
m
b
e
s
s
e
r
a
l
s
b
e
i
V
e
r
w
e
n
d
u
n
g
d
e
r
E
x
p
r
e
s
s
i
o
n
s
s
t
￿
a
m
m
e
B
L
2
1
(
D
E
3
)
u
n
d
H
M
S
1
7
4
(
D
E
3
)
,
w
i
e
e
s
b
e
r
e
i
t
s
f
￿
u
r
a
n
d
e
r
e
P
r
o
t
e
i
n
e
b
e
s
c
h
r
i
e
b
e
n
w
u
r
d
e
[
9
4
]
.
D
i
e
S
k
a
l
i
e
r
u
n
g
z
u
g
r
￿
o
￿
e
r
e
n
K
u
l
t
u
r
v
o
l
u
m
i
n
a
v
e
r
l
i
e
f
n
i
c
h
t
s
e
h
r
e
r
-
f
o
l
g
r
e
i
c
h
,
s
o
d
a
￿
m
i
t
e
i
n
e
m
m
a
x
i
m
a
l
e
n
K
u
l
t
u
r
v
o
l
u
m
e
n
v
o
n
4
0
0
m
l
i
n
2
l
-
S
c
h
i
k
a
n
e
k
o
l
b
e
n
g
e
a
r
b
e
i
t
e
t
w
u
r
d
e
.
W
￿
a
h
r
e
n
d
d
i
e
E
x
p
r
e
s
s
i
o
n
d
e
s
u
n
m
a
r
k
i
e
r
t
e
n
u
n
d
d
e
s
C
-
t
e
r
m
i
n
a
l
H
i
s
t
i
d
i
n
-
m
a
r
k
i
e
r
t
e
n
P
r
o
t
e
i
n
s
g
e
n
￿
u
g
e
n
d
M
a
t
e
r
i
a
l
f
￿
u
r
d
i
e
R
e
i
n
i
g
u
n
g
u
n
d
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
l
i
e
f
e
r
t
e
,
w
u
r
d
e
d
a
s
m
i
t
e
i
n
e
r
N
-
t
e
r
m
i
n
a
l
e
n
H
i
s
t
i
d
i
n
-
F
u
s
i
o
n
v
e
r
s
e
h
e
n
e
P
r
o
t
e
i
n
n
u
r
i
n
g
e
r
i
n
g
e
m
M
a
￿
e
e
x
p
r
i
m
i
e
r
t
.
F
￿
u
r
d
i
e
M
a
r
k
i
e
r
u
n
g
m
i
t
S
e
M
e
t
m
u
￿
e
i
n
s
y
n
t
h
e
t
i
s
c
h
e
s
M
e
d
i
u
m
v
e
r
w
e
n
d
e
t
w
e
r
d
e
n
.
A
u
c
h
h
i
e
r
w
u
r
d
e
n
v
e
r
s
c
h
i
e
d
e
n
e
s
y
n
t
h
e
t
i
s
c
h
e
M
i
n
i
m
a
l
-
u
n
d
V
o
l
l
m
e
d
i
e
n
v
e
r
w
e
n
d
e
t
.
D
i
e
b
e
s
t
e
n
E
r
g
e
b
n
i
s
s
e
h
i
n
s
i
c
h
t
l
i
c
h
Z
e
l
l
d
i
c
h
t
e
u
n
d
d
e
r
M
e
n
g
e
d
e
s
e
x
p
r
i
m
i
e
r
t
e
n
P
r
o
t
e
i
n
s
w
u
r
-
d
e
n
m
i
t
d
e
m
u
r
s
p
r
￿
u
n
g
l
i
c
h
z
u
r
I
s
o
t
o
p
e
n
m
a
r
k
i
e
r
u
n
g
f
￿
u
r
h
e
t
e
r
o
n
u
k
l
e
a
r
e
N
M
R
-
S
p
e
k
t
r
o
s
k
o
-
p
i
e
e
n
t
w
i
c
k
e
l
t
e
n
L
e
M
a
s
t
e
r
-
M
e
d
i
u
m
[
9
5
]
i
n
e
i
n
e
r
l
e
i
c
h
t
m
o
d
i
￿
z
i
e
r
t
e
n
F
o
r
m
e
r
h
a
l
t
e
n
.
D
i
e
I
n
k
o
r
p
o
r
a
t
i
o
n
v
o
n
S
e
M
e
t
w
u
r
d
e
q
u
a
l
i
t
a
t
i
v
m
i
t
t
e
l
s
T
X
R
F
1
5
-
S
p
e
k
t
r
o
s
k
o
p
i
e
u
n
d
h
a
l
b
q
u
a
n
t
i
t
a
t
i
v
d
u
r
c
h
d
e
n
M
a
s
s
e
n
u
n
t
e
r
s
c
h
i
e
d
i
n
d
e
r
M
A
L
D
I
-
T
O
F
-
M
S
n
a
c
h
g
e
w
i
e
s
e
n
.
D
i
e
M
A
L
D
I
-
E
x
p
e
r
i
m
e
n
t
e
w
u
r
d
e
n
v
o
n
J
￿
o
r
g
K
a
h
n
t
(
M
P
I
M
a
r
b
u
r
g
)
d
u
r
c
h
g
e
f
￿
u
h
r
t
u
n
d
e
r
g
a
b
e
n
e
i
n
e
I
n
k
o
r
p
o
r
a
t
i
o
n
s
e
Æ
z
i
e
n
z
v
o
n
e
t
w
a
9
0
%
.
3
.
3
.
3
P
r
o
t
e
i
n
r
e
i
n
i
g
u
n
g
D
a
s
G
e
l
i
n
A
b
b
.
1
8
A
z
e
i
g
t
d
a
s
E
r
g
e
b
n
i
s
e
i
n
e
r
A
u
f
r
e
i
n
i
g
u
n
g
d
e
r
k
H
m
d
m
i
t
e
i
n
e
r
C
-
t
e
r
m
i
n
a
l
e
n
H
e
x
a
h
i
s
t
i
d
i
n
f
u
s
i
o
n
i
m
M
i
k
r
o
m
a
￿
s
t
a
b
.
H
i
e
r
b
e
i
w
u
r
d
e
Z
e
l
l
e
x
t
r
a
k
t
a
u
s
e
i
n
e
r
3
m
l
-
E
x
p
r
e
s
s
i
o
n
s
k
u
l
t
u
r
p
r
￿
a
p
a
r
i
e
r
t
u
n
d
i
m
1
.
5
m
l
-
R
e
a
k
t
i
o
n
s
g
e
f
￿
a
￿
z
u
n
￿
a
c
h
s
t
e
i
n
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i
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i
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c
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￿
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i
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u
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R
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￿
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b
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￿
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b
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c
h
-
C
h
r
o
m
a
t
o
g
r
a
p
h
i
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￿
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b
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p
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b
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i
n
e
s
T
r
i
m
e
r
s
(
3
￿
1
1
=
3
3
S
e
M
e
t
)
i
n
d
e
r
a
s
y
m
m
e
t
r
i
s
c
h
e
n
E
i
n
h
e
i
t
a
u
s
g
e
g
a
n
g
e
n
.
A
l
l
e
r
d
i
n
g
s
z
e
i
g
t
e
d
i
e
S
u
b
s
t
r
u
k
t
u
r
b
e
i
v
i
s
u
e
l
l
e
r
B
e
t
r
a
c
h
t
u
n
g
e
i
n
e
z
w
e
i
z
￿
a
h
l
i
g
e
S
y
m
m
e
t
r
i
e
.
M
i
t
d
e
n
b
e
k
a
n
n
t
e
n
S
e
-
P
o
s
i
t
i
o
n
e
n
w
u
r
d
e
n
v
o
n
E
l
e
a
n
o
r
J
.
D
o
d
s
o
n
(
U
n
i
v
e
r
s
i
-
t
y
o
f
Y
o
r
k
,
U
K
)
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
r
P
r
o
g
r
a
m
m
e
D
I
S
T
A
N
G
u
n
d
L
S
Q
K
A
B
a
u
s
d
e
m
C
C
P
4
-
P
a
k
e
t
[
9
9
]
z
w
e
i
d
u
r
c
h
N
C
S
v
e
r
k
n
￿
u
p
f
t
e
G
r
u
p
p
e
n
v
o
n
P
o
s
i
t
i
o
n
e
n
e
r
m
i
t
t
e
l
t
,
d
i
e
a
l
-
l
e
r
d
i
n
g
s
z
a
h
l
r
e
i
c
h
e
P
o
s
i
t
i
o
n
e
n
n
i
c
h
t
b
e
r
￿
u
c
k
s
i
c
h
t
i
g
t
e
n
.
S
p
￿
a
t
e
r
k
o
n
n
t
e
C
l
e
m
e
n
s
V
o
n
r
h
e
i
n
(
G
l
o
b
a
l
P
h
a
s
i
n
g
L
t
d
.
,
C
a
m
b
r
i
d
g
e
,
U
K
)
d
u
r
c
h
V
e
r
w
e
n
d
e
n
v
e
r
s
c
h
i
e
d
e
n
e
r
G
r
u
p
p
e
n
v
o
n
S
e
-
P
o
s
i
t
i
o
n
e
n
m
i
t
d
e
m
P
r
o
g
r
a
m
m
F
I
N
D
N
C
S
e
i
n
e
"
b
e
s
t
m
￿
o
g
l
i
c
h
e
\
N
C
S
-
M
a
t
r
i
x
b
e
s
t
i
m
-
m
e
n
(
m
i
t
2
￿
7
P
o
s
i
t
i
o
n
e
n
)
.
D
a
r
a
u
f
h
i
n
w
u
r
d
e
v
o
m
V
o
r
l
i
e
g
e
n
e
i
n
e
s
H
m
d
-
D
i
m
e
r
s
i
n
d
e
r
a
s
y
m
m
e
t
r
i
s
c
h
e
n
E
i
n
h
e
i
t
a
u
s
g
e
g
a
n
g
e
n
.
N
a
c
h
z
w
e
i
f
a
c
h
e
r
N
C
S
-
M
i
t
t
e
l
u
n
g
(
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
e
i
n
e
r
m
i
t
F
I
N
D
N
C
S
b
e
s
t
i
m
m
t
e
n
M
a
t
r
i
x
)
u
n
d
S
o
l
v
e
n
t
F
l
a
t
t
e
n
i
n
g
i
n
n
e
r
h
a
l
b
d
e
s
P
r
o
g
r
a
m
m
s
D
M
w
u
r
d
e
e
i
n
e
i
m
B
e
r
e
i
c
h
d
e
r
h
e
l
i
k
a
l
e
n
D
o
m
￿
a
n
e
i
n
t
e
r
p
r
e
t
i
e
r
b
a
r
e
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
e
r
h
a
l
t
e
n
.
W
￿
a
h
r
e
n
d
d
e
r
M
o
d
e
l
l
i
e
r
u
n
g
d
e
r
C
￿
-
K
e
t
t
e
e
i
n
e
s
M
o
n
o
m
e
r
s
w
u
r
d
e
n
z
w
e
i
m
a
l
z
w
e
i
b
e
-
n
a
c
h
b
a
r
t
e
n
S
e
-
P
o
s
i
t
i
o
n
e
n
i
n
d
e
r
D
i
m
e
r
i
s
i
e
r
u
n
g
s
d
o
m
￿
a
n
e
g
e
f
u
n
d
e
n
.
D
i
e
s
e
r
B
e
f
u
n
d
k
o
n
n
t
e
n
u
r
d
a
m
i
t
e
r
k
l
￿
a
r
t
w
e
r
d
e
n
,
d
a
￿
d
a
s
v
e
r
m
e
i
n
t
l
i
c
h
e
M
o
n
o
m
e
r
e
i
n
D
i
m
e
r
w
a
r
u
n
d
d
a
￿
s
i
c
h
d
i
e
b
e
o
b
a
c
h
t
e
t
e
h
e
l
i
k
a
l
e
D
o
m
￿
a
n
e
a
u
s
z
w
e
i
U
n
t
e
r
e
i
n
h
e
i
t
e
n
a
u
f
b
a
u
t
.
D
i
e
n
i
c
h
t
-
k
r
i
s
t
a
l
l
o
g
r
a
-
p
h
i
s
c
h
e
S
y
m
m
e
t
r
i
e
k
o
n
n
t
e
l
e
i
c
h
t
a
u
s
d
r
e
i
￿
a
q
u
i
v
a
l
e
n
t
e
n
S
e
-
P
o
s
i
t
i
o
n
e
n
a
b
g
e
l
e
i
t
e
t
w
e
r
d
e
n
.5
8
N
a
c
h
v
i
e
r
f
a
c
h
e
r
N
C
S
-
M
i
t
t
e
l
u
n
g
u
n
d
S
o
l
v
e
n
t
F
l
a
t
t
e
n
i
n
g
w
a
r
d
i
e
Q
u
a
l
i
t
￿
a
t
d
e
r
E
l
e
k
-
t
r
o
n
e
n
d
i
c
h
t
e
s
o
w
e
i
t
v
e
r
b
e
s
s
e
r
t
,
d
a
￿
d
e
r
g
r
￿
o
￿
t
e
T
e
i
l
d
e
r
H
a
u
p
t
k
e
t
t
e
m
i
t
d
e
m
P
r
o
g
r
a
m
m
O
g
e
b
a
u
t
w
e
r
d
e
n
k
o
n
n
t
e
.
E
i
n
e
￿
U
b
e
r
s
i
c
h
t
￿
u
b
e
r
d
i
e
e
x
p
e
r
i
m
e
n
t
e
l
l
e
P
h
a
s
e
n
b
e
s
t
i
m
m
u
n
g
g
i
b
t
T
a
b
e
l
l
e
1
0
.
D
i
e
P
h
a
s
e
n
s
i
n
d
o
￿
e
n
s
i
c
h
t
l
i
c
h
v
o
n
g
u
t
e
r
Q
u
a
l
i
t
￿
a
t
u
n
d
e
r
k
l
￿
a
r
e
n
d
a
h
e
r
n
i
c
h
t
d
i
e
g
r
o
￿
e
n
S
c
h
w
i
e
r
i
g
k
e
i
t
e
n
,
e
i
n
e
i
n
t
e
r
p
r
e
t
i
e
r
b
a
r
e
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
z
u
e
r
h
a
l
t
e
n
.
D
i
e
Q
u
a
l
i
t
￿
a
t
d
e
r
e
r
h
a
l
t
e
n
e
n
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
v
o
r
u
n
d
n
a
c
h
D
i
c
h
t
e
m
o
d
i
￿
k
a
t
i
o
n
i
s
t
f
￿
u
r
d
e
n
b
e
s
t
d
e
￿
n
i
e
r
t
e
n
B
e
r
e
i
c
h
e
x
e
m
p
l
a
r
i
s
c
h
i
n
A
b
b
.
2
2
g
e
z
e
i
g
t
.
A
b
b
i
l
d
u
n
g
2
2
:
R
e
p
r
￿
a
s
e
n
t
a
t
i
v
e
r
A
u
s
s
c
h
n
i
t
t
d
e
r
f
￿
u
r
d
a
s
E
n
z
y
m
a
u
s
M
.
k
a
n
d
l
e
r
i
e
r
h
a
l
t
e
n
e
n
E
l
e
k
-
t
r
o
n
e
n
d
i
c
h
t
e
i
m
B
e
r
e
i
c
h
d
e
r
z
e
n
t
r
a
l
e
n
D
i
m
e
r
i
s
i
e
r
u
n
g
s
e
i
n
h
e
i
t
;
l
i
n
k
s
e
x
p
e
r
i
m
e
n
-
t
e
l
l
e
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
,
b
e
r
e
c
h
n
e
t
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
r
m
i
t
d
e
m
P
r
o
g
r
a
m
m
S
H
A
R
P
v
e
r
f
e
i
n
e
r
t
e
n
M
A
D
-
P
h
a
s
e
n
,
r
e
c
h
t
s
d
e
r
e
n
t
s
p
r
e
c
h
e
n
d
e
B
e
r
e
i
c
h
n
a
c
h
z
w
e
i
-
f
a
c
h
e
r
N
C
S
-
M
i
t
t
e
l
u
n
g
u
n
d
S
o
l
v
e
n
t
F
l
a
t
t
e
n
i
n
g
.
T
a
b
e
l
l
e
1
0
:
E
x
p
e
r
i
m
e
n
t
e
l
l
e
P
h
a
s
e
n
b
e
s
t
i
m
m
u
g
m
i
t
t
e
l
s
M
A
D
;
g
e
z
e
i
g
t
s
i
n
d
d
i
e
w
e
s
e
n
t
l
i
c
h
e
n
s
t
a
-
t
i
s
t
i
s
c
h
e
n
P
a
r
a
m
e
t
e
r
d
e
r
V
e
r
f
e
i
n
e
r
u
n
g
m
i
t
d
e
m
P
r
o
g
r
a
m
m
S
H
A
R
P
u
n
d
d
i
e
m
i
t
t
l
e
r
e
F
i
g
u
r
e
o
f
M
e
r
i
t
(
F
O
M
)
v
o
r
u
n
d
n
a
c
h
D
i
c
h
t
e
m
o
d
i
￿
k
a
t
i
o
n
.
D
i
e
s
e
w
i
r
d
n
u
r
f
￿
u
r
d
e
n
A
u
￿
￿
o
s
u
n
g
s
b
e
r
e
i
c
h
b
i
s
3
.
0
￿
A
a
n
g
e
g
e
b
e
n
,
w
e
i
l
d
a
r
￿
u
b
e
r
h
i
n
a
u
s
k
a
u
m
e
x
p
e
r
i
m
e
n
t
e
l
l
e
P
h
a
s
e
n
i
n
f
o
r
m
a
t
i
o
n
v
o
r
h
a
n
d
e
n
i
s
t
.
P
e
a
k
I
n
￿
e
c
t
i
o
n
P
o
i
n
t
R
c
u
l
l
i
s
a
n
o
b
i
s
2
.
7
￿
A
0
.
6
9
0
.
8
5
R
K
r
a
u
t
a
n
o
b
i
s
2
.
7
￿
A
0
.
0
5
8
0
.
0
6
2
P
h
a
s
i
n
g
P
o
w
e
r
a
n
o
b
i
s
2
.
7
￿
A
2
.
0
3
0
.
9
2
F
O
M
v
o
r
D
i
c
h
t
e
m
o
d
i
￿
k
a
t
i
o
n
b
i
s
3
.
0
￿
A
0
.
4
3
3
(
3
1
0
2
7
R
e
￿
e
x
e
)
F
O
M
n
a
c
h
D
i
c
h
t
e
m
o
d
i
￿
k
a
t
i
o
n
b
i
s
3
.
0
￿
A
(
4
f
a
c
h
e
N
C
S
-
M
i
t
t
.
u
n
d
S
o
l
v
e
n
t
F
l
a
t
t
e
n
i
n
g
)
0
.
7
4
2
(
3
1
0
2
7
R
e
￿
e
x
e
)3
.
4
K
r
i
s
t
a
l
l
s
t
r
u
k
t
u
r
d
e
s
A
p
o
e
n
z
y
m
s
a
u
s
M
.
k
a
n
d
l
e
r
i
5
9
3
.
3
.
7
M
o
d
e
l
l
b
a
u
u
n
d
V
e
r
f
e
i
n
e
r
u
n
g
D
e
r
g
r
a
p
h
i
s
c
h
e
M
o
d
e
l
l
b
a
u
m
i
t
d
e
m
P
r
o
g
r
a
m
m
O
[
1
0
0
,
1
0
1
]
w
u
r
d
e
u
n
t
e
r
s
t
￿
u
t
z
t
d
u
r
c
h
d
i
e
b
e
k
a
n
n
t
e
n
S
e
-
P
o
s
i
t
i
o
n
e
n
,
d
i
e
d
i
e
L
a
g
e
d
e
r
S
e
M
e
t
-
S
e
i
t
e
n
k
e
t
t
e
n
m
a
r
k
i
e
r
t
e
n
,
w
e
i
t
e
r
h
i
n
d
u
r
c
h
B
o
n
e
s
(
m
i
t
M
A
P
M
A
N
e
r
z
e
u
g
t
)
u
n
d
d
u
r
c
h
e
i
n
e
a
u
t
o
m
a
t
i
s
c
h
b
e
r
e
c
h
n
e
t
e
p
a
r
t
i
e
l
l
e
C
￿
-
K
e
t
t
e
,
d
i
e
m
i
t
d
e
m
P
r
o
g
r
a
m
m
M
A
I
D
b
e
r
e
c
h
n
e
t
w
u
r
d
e
(
a
l
s
v
e
r
b
e
s
s
e
r
t
e
B
o
n
e
s
)
.
D
e
r
g
r
￿
o
￿
t
e
T
e
i
l
d
e
s
M
o
d
e
l
l
b
a
u
s
w
u
r
d
e
v
o
n
D
r
.
U
l
r
i
c
h
E
r
m
l
e
r
d
u
r
c
h
g
e
f
￿
u
h
r
t
,
w
e
i
l
d
i
e
v
o
r
h
a
n
d
e
n
e
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
n
u
r
m
i
t
g
r
￿
o
￿
t
e
r
E
r
f
a
h
r
u
n
g
i
n
t
e
r
p
r
e
t
i
e
r
t
w
e
r
d
e
n
k
o
n
n
t
e
.
I
n
e
i
n
e
r
e
r
s
t
e
n
M
o
d
e
l
l
b
a
u
r
u
n
d
e
w
u
r
d
e
n
e
t
w
a
8
5
%
d
e
s
M
o
d
e
l
l
s
g
e
b
a
u
t
;
n
a
c
h
e
i
n
e
r
e
r
s
t
e
n
V
e
r
f
e
i
n
e
r
u
n
g
m
i
t
d
e
m
P
r
o
g
r
a
m
m
C
N
S
[
8
7
]
k
o
n
n
t
e
d
a
s
M
o
d
e
l
l
s
o
w
e
i
t
v
e
r
v
o
l
l
s
t
￿
a
n
d
i
g
t
w
e
r
d
e
n
,
d
a
￿
e
s
3
5
0
R
e
s
t
e
u
m
f
a
￿
t
.
D
a
s
N
-
t
e
r
m
i
n
a
l
e
M
e
t
h
i
o
n
i
n
u
n
d
d
i
e
l
e
t
z
t
e
n
7
A
m
i
-
n
o
s
￿
a
u
r
e
n
a
m
C
-
T
e
r
m
i
n
u
s
s
i
n
d
i
n
d
e
r
D
i
c
h
t
e
n
i
c
h
t
d
e
￿
n
i
e
r
t
.
I
m
F
a
l
l
e
d
e
s
C
-
T
e
r
m
i
n
u
s
w
i
r
d
d
i
e
s
e
B
e
o
b
a
c
h
t
u
n
g
a
u
f
d
i
e
k
o
n
f
o
r
m
a
t
i
o
n
e
l
l
e
F
l
e
x
i
b
i
l
i
t
￿
a
t
z
u
r
￿
u
c
k
g
e
f
￿
u
h
r
t
,
w
o
g
e
g
e
n
d
a
s
N
-
t
e
r
m
i
n
a
l
e
M
e
t
h
i
o
n
i
n
b
e
i
i
n
E
.
c
o
l
i
p
r
o
d
u
z
i
e
r
t
e
n
P
r
o
t
e
i
n
e
n
h
￿
a
u
￿
g
p
r
o
t
e
o
l
y
t
i
s
c
h
e
n
t
f
e
r
n
t
w
i
r
d
.
D
a
m
i
t
u
m
f
a
￿
t
d
a
s
d
e
r
z
e
i
t
i
g
e
M
o
d
e
l
l
4
￿
3
5
0
=
1
4
0
0
A
m
i
n
o
s
￿
a
u
r
e
r
e
s
t
e
m
i
t
1
0
4
4
4
A
t
o
m
e
n
i
n
d
e
r
a
s
y
m
m
e
t
r
i
s
c
h
e
n
E
i
n
h
e
i
t
;
z
u
r
Z
e
i
t
w
u
r
d
e
n
n
o
c
h
k
e
i
n
e
W
a
s
s
e
r
i
n
d
a
s
M
o
d
e
l
l
g
e
b
a
u
t
.
N
a
c
h
e
i
n
e
r
w
e
i
t
e
r
e
n
V
e
r
f
e
i
n
e
r
u
n
g
s
r
u
n
d
e
,
d
i
e
S
i
m
u
l
a
t
e
d
A
n
n
e
a
l
i
n
g
,
e
i
n
e
i
n
d
i
v
i
d
u
e
l
l
e
V
e
r
f
e
i
n
e
r
u
n
g
d
e
r
A
t
o
m
p
o
s
i
t
i
o
n
e
n
s
o
w
i
e
e
i
n
e
i
n
d
i
v
i
d
u
e
l
l
e
B
-
F
a
k
t
o
r
-
V
e
r
f
e
i
n
e
r
u
n
g
u
m
f
a
￿
t
e
,
l
a
g
e
n
d
e
r
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
u
n
d
d
e
r
f
r
e
i
e
R
-
W
e
r
t
b
e
i
2
9
.
4
u
n
d
3
7
.
1
%
.
D
e
r
d
u
r
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c
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c
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d
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i
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c
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b
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c
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b
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￿
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i
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l
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b
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￿
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c
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c
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c
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￿
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￿
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￿
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￿
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￿
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b
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p
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c
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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b
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b
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￿
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￿
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￿
u
n
d
e
l
u
n
d
n
i
c
h
t
j
e
d
e
r
i
n
d
i
v
i
d
u
e
l
l
e
h
e
l
i
k
a
l
e
B
e
r
e
i
c
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b
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￿
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c
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b
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￿
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c
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￿
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c
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c
h
t
-
k
o
v
a
l
e
n
t
e
W
e
c
h
s
e
l
w
i
r
k
u
n
g
e
n
v
e
r
b
u
n
d
e
n
.
I
n
d
i
e
s
e
r
A
n
s
i
c
h
t
b
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￿
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￿
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￿
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i
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￿
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i
e
r
t
(
A
b
b
.
2
5
)
.
A
b
b
i
l
d
u
n
g
2
3
:
A
s
s
o
z
i
a
t
i
o
n
d
e
r
b
e
i
d
e
n
D
i
m
e
r
e
i
m
T
e
t
r
a
m
e
r
d
e
r
m
e
t
a
l
l
f
r
e
i
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c
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i
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￿
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c
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i
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c
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Æ
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i
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i
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b
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b
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c
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r
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b
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￿
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i
e
n
H
y
-
d
r
o
g
e
n
a
s
e
a
u
s
M
.
k
a
n
d
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￿
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d
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u
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n
t
e
n
:
Z
u
o
r
d
n
u
n
g
d
e
r
w
i
c
h
t
i
g
s
t
e
n
b
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￿
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￿
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￿
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￿
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b
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i
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e
l
i
c
e
s
;
a
l
s
z
u
s
￿
a
t
z
l
i
c
h
e
E
r
w
e
i
t
e
r
u
n
g
e
x
i
s
t
i
e
r
t
e
i
n
k
l
e
i
n
e
s
z
w
e
i
s
t
r
￿
a
n
g
i
g
e
s
p
a
r
a
l
l
e
l
e
s
￿
-
F
a
l
t
b
l
a
t
t
.
D
i
e
s
e
s
F
a
l
t
u
n
g
s
m
o
t
i
v
e
r
i
n
n
e
r
t
￿
u
b
e
r
r
a
s
c
h
e
n
d
e
r
w
e
i
s
e
s
t
a
r
k
a
n
d
a
s
d
e
r
D
i
n
u
k
l
e
o
t
i
d
-
B
i
n
d
u
n
g
s
d
o
m
￿
a
n
e
.
A
u
c
h
d
i
e
s
e
i
s
t
h
￿
a
u
￿
g
T
e
i
l
e
i
n
e
s
Z
w
e
i
d
o
m
￿
a
n
e
n
-
E
n
z
y
m
s
,
i
n
d
e
m
b
e
i
d
e
D
o
m
￿
a
n
e
n
d
u
r
c
h
e
i
n
e
n
￿
e
x
i
b
l
e
n
L
i
n
k
e
r
v
e
r
b
u
n
d
e
n
s
i
n
d
[
1
0
6
]
.
D
a
s
k
l
a
s
s
i
s
c
h
e
,
f
￿
u
r
d
i
e
D
i
n
u
k
l
e
o
t
i
d
b
i
n
d
u
n
g
v
e
r
a
n
t
w
o
r
t
l
i
c
h
e
S
t
r
u
k
t
u
r
e
l
e
m
e
n
t
i
s
t
e
i
n
e
v
e
r
d
r
e
h
t
-
p
l
a
n
a
r
e
F
a
l
t
b
l
a
t
t
s
t
r
u
k
t
u
r
a
u
s
s
e
c
h
s
p
a
r
a
l
l
e
l
e
n
￿
-
S
t
r
￿
a
n
g
e
n
{
v
e
r
b
u
n
d
e
n
d
u
r
c
h
H
e
l
i
c
e
s
a
u
f
b
e
i
d
e
n
S
e
i
t
e
n
d
e
s
F
a
l
t
b
l
a
t
t
e
s
{
d
i
e
s
i
c
h
t
o
p
o
l
o
g
i
s
c
h
i
n
z
w
e
i
￿
￿
￿
￿
￿
-
A
b
s
c
h
n
i
t
t
e
(
R
o
s
s
m
a
n
n
-
F
o
l
d
)
g
l
i
e
d
e
r
t
.
B
e
i
v
i
e
l
e
n
N
A
D
(
P
)
-
b
i
n
d
e
n
d
e
n
E
n
z
y
m
e
n
t
r
e
t
e
n
M
o
d
i
￿
k
a
t
i
o
-
n
e
n
u
n
d
E
r
w
e
i
t
e
r
u
n
g
e
n
d
i
e
s
e
r
k
l
a
s
s
i
s
c
h
e
n
T
o
p
o
l
o
g
i
e
a
u
f
[
1
0
7
]
.
T
y
p
i
s
c
h
f
￿
u
r
N
A
D
(
P
)
-
b
i
n
d
e
n
d
e
D
o
m
￿
a
n
e
n
i
s
t
e
i
n
e
G
l
y
c
i
n
-
r
e
i
c
h
e
S
c
h
l
e
i
f
e
d
e
r
a
l
l
g
e
-
m
e
i
n
e
n
S
e
q
u
e
n
z
G
(
X
)
X
G
X
X
G
z
w
i
s
c
h
e
n
d
e
m
e
r
s
t
e
n
￿
-
S
t
r
a
n
g
u
n
d
e
i
n
e
r
n
a
c
h
f
o
l
g
e
n
d
e
n
H
e
l
i
x
,
d
i
e
f
￿
u
r
d
i
e
B
i
n
d
u
n
g
d
e
r
D
i
p
h
o
s
p
h
a
t
g
r
u
p
p
e
v
o
n
N
A
D
(
P
)
v
e
r
a
n
t
w
o
r
t
l
i
c
h
i
s
t
[
1
0
8
]
.
D
i
e
s
e
s
M
o
t
i
v
￿
n
d
e
t
s
i
c
h
b
e
i
H
m
d
n
i
c
h
t
,
a
u
c
h
s
o
n
s
t
k
o
n
n
t
e
n
m
i
t
t
e
l
s
P
R
O
S
I
T
E
[
1
0
9
]
k
e
i
n
e
b
e
k
a
n
n
t
e
n
A
m
i
n
o
s
￿
a
u
r
e
-
S
e
q
u
e
n
z
m
o
t
i
v
e
g
e
f
u
n
d
e
n
w
e
r
d
e
n
.
I
m
m
e
r
h
i
n
i
s
t
a
b
e
r
d
e
r
B
e
r
e
i
c
h
z
w
i
s
c
h
e
n
d
e
m
e
r
s
t
e
n
￿
-
S
h
e
e
t
u
n
d
d
e
r
e
r
s
t
e
n
￿
-
H
e
l
i
x
h
o
c
h
k
o
n
s
e
r
v
i
e
r
t
;
h
i
e
r
￿
n
d
e
t
m
a
n
d
a
s
S
e
q
u
e
n
z
o
t
i
v
G
A
G
C
.
D
e
r
V
e
r
g
l
e
i
c
h
d
e
s
d
e
r
z
e
i
t
i
g
e
n
M
o
d
e
l
l
s
m
i
t
d
e
m
T
o
p
o
l
o
g
i
e
-
b
a
s
i
e
r
t
e
n
T
O
P
S
-
S
e
r
v
e
r
[
1
1
0
]
v
e
r
l
i
e
f
a
u
f
g
r
u
n
d
d
e
s
h
i
e
r
b
e
i
v
e
r
w
e
n
d
e
t
e
n
D
S
S
P
-
A
l
g
o
r
i
t
h
m
u
s
z
u
r
S
e
k
u
n
d
￿
a
r
s
t
r
u
k
t
u
r
-
v
o
r
h
e
r
s
a
g
e
n
i
c
h
t
e
r
f
o
l
g
r
e
i
c
h
.
D
a
g
e
g
e
n
e
r
g
a
b
e
i
n
e
S
u
c
h
e
n
a
c
h
v
e
r
w
a
n
d
t
e
n
S
t
r
u
k
t
u
r
e
n
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
s
D
A
L
I
-
S
e
r
v
e
r
s
[
1
0
2
,
1
0
3
]
t
a
t
s
￿
a
c
h
l
i
c
h
,
d
a
￿
d
i
e
g
r
￿
o
￿
t
e
s
t
r
u
k
t
u
r
e
l
l
e
V
e
r
w
a
n
d
t
s
c
h
a
f
t
z
u
b
e
s
t
i
m
m
t
e
n
N
A
D
(
P
)
-
a
b
h
￿
a
n
g
i
g
e
n
E
n
z
y
m
e
n
b
e
s
t
e
h
t
.
B
e
i
V
e
r
w
e
n
d
u
n
g
d
e
s
v
o
l
l
s
t
￿
a
n
d
i
g
e
n
D
i
m
e
r
s
f
￿
u
r
d
e
n
V
e
r
g
l
e
i
c
h
w
a
r
d
i
e
m
i
t
d
e
u
t
l
i
c
h
e
m
A
b
s
t
a
n
d
￿
a
h
n
l
i
c
h
s
t
e
S
t
r
u
k
t
u
r
d
i
e
d
e
r
N
A
D
-
a
b
h
￿
a
n
g
i
g
e
n
m
e
n
s
c
h
l
i
c
h
e
n
L
-
3
-
H
y
d
r
o
x
y
a
c
y
l
-
C
o
A
-
D
e
h
y
d
r
o
g
e
n
a
s
e
(
2
H
D
H
.
p
d
b
;
[
1
1
1
]
,
R
M
S
D
4
.
4
￿
A
a
u
f
5
2
%
d
e
r
￿
u
b
e
r
l
a
g
e
r
t
e
n
S
e
q
u
e
n
z
)
.
V
e
r
w
e
n
d
e
t
m
a
n
e
i
n
k
H
m
d
-
M
o
n
o
m
e
r
f
￿
u
r
d
e
n
V
e
r
g
l
e
i
c
h
,
s
o
s
i
n
d
d
i
e
￿
a
h
n
l
i
c
h
s
t
e
n
S
t
r
u
k
t
u
r
e
n
e
i
n
e
N
A
D
P
-
a
b
h
￿
a
n
g
i
g
e
6
-
P
h
o
s
p
h
o
g
l
u
c
o
n
a
t
-
D
e
h
y
d
r
o
g
e
n
a
s
e
(
2
P
G
D
.
p
d
b
;
[
1
1
2
]
,
R
M
S
D
2
.
5
￿
A
a
u
f
4
1
%
d
e
r
￿
u
b
e
r
l
a
g
e
r
t
e
n
S
e
q
u
e
n
z
)
u
n
d
e
i
n
e
N
A
D
P
H
-
a
b
h
￿
a
n
g
i
g
e
A
c
e
t
o
h
y
d
r
o
x
y
s
￿
a
u
r
e
-
I
s
o
m
e
r
o
r
e
d
u
k
t
a
s
e
(
1
Q
M
G
.
p
d
b
;
[
1
1
3
]
,
R
M
S
D
2
.
6
￿
A
a
u
f
4
0
%
d
e
r
￿
u
b
e
r
l
a
g
e
r
t
e
n
S
e
q
u
e
n
z
)
.
D
i
e
￿
A
h
n
l
i
c
h
k
e
i
t
i
s
t
d
a
b
e
i
w
e
i
t
g
e
h
e
n
d
a
u
f
d
i
e
N
-
t
e
r
m
i
n
a
l
e
D
o
m
￿
a
n
e
d
e
r
H
m
d
b
e
s
c
h
r
￿
a
n
k
t
.
V
e
r
w
e
n
d
e
t
m
a
n
d
e
n
N
-
T
e
r
m
i
n
u
s
(
R
e
s
t
e
1
{
2
5
5
)
f
￿
u
r
d
e
n
V
e
r
g
l
e
i
c
h
,
s
o
b
e
s
i
t
z
e
n
w
i
e
d
e
r
-
u
m
L
-
3
-
H
y
d
r
o
x
y
a
c
y
l
-
C
o
A
-
D
e
h
y
d
r
o
g
e
n
a
s
e
,
6
-
P
h
o
s
p
h
o
g
l
u
c
o
n
a
t
-
D
e
h
y
d
r
o
g
e
n
a
s
e
u
n
d
A
c
e
-
t
o
h
y
d
r
o
x
y
s
￿
a
u
r
e
-
I
s
o
m
e
r
o
r
e
d
u
k
t
a
s
e
d
i
e
g
r
￿
o
￿
t
e
￿
A
h
n
l
i
c
h
k
e
i
t
(
R
M
S
D
2
.
7
,
2
.
6
,
2
.
7
￿
A
a
u
f
4
9
,
4
8
,
u
n
d
4
8
%
d
e
r
￿
u
b
e
r
l
a
g
e
r
t
e
n
S
e
q
u
e
n
z
)
.
E
i
n
e
￿
a
h
n
l
i
c
h
e
F
a
l
t
b
l
a
t
t
s
t
r
u
k
t
u
r
w
u
r
d
e
a
u
c
h
b
e
i
e
i
n
e
r
i
n
u
n
s
e
r
e
r
A
r
b
e
i
t
s
g
r
u
p
p
e
a
u
f
g
e
k
l
￿
a
r
t
e
n
F
4
2
0
H
2
:
N
A
D
P
+
-
O
x
i
d
o
r
e
d
u
k
t
a
s
e
[
1
1
4
]
b
e
o
b
a
c
h
t
e
t
.
E
i
n
e
V
e
r
g
l
e
i
c
h
d
e
r
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
v
o
n
k
H
m
d
m
i
t
d
i
e
s
e
r
S
t
r
u
k
t
u
r
(
1
J
A
Y
.
p
d
b
)
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
s
D
A
L
I
-
S
e
r
v
e
r
s
e
r
g
a
b
e
i
n
e
R
M
S
D
v
o
n
2
.
6
￿
A
a
u
f
5
8
%
d
e
r
￿
u
b
e
r
l
a
g
e
r
t
e
n
S
e
q
u
e
n
z
.3
.
4
K
r
i
s
t
a
l
l
s
t
r
u
k
t
u
r
d
e
s
A
p
o
e
n
z
y
m
s
a
u
s
M
.
k
a
n
d
l
e
r
i
6
5
I
n
d
e
n
F
￿
a
l
l
e
n
d
e
r
6
-
P
h
o
s
p
h
o
g
l
u
c
o
n
a
t
-
D
e
h
y
d
r
o
g
e
n
a
s
e
u
n
d
d
e
r
L
-
3
-
H
y
d
r
o
x
y
a
c
y
l
-
C
o
A
-
D
e
h
y
d
r
o
g
e
n
a
s
e
l
i
e
g
t
d
a
b
e
i
t
a
t
s
￿
a
c
h
l
i
c
h
d
a
s
S
t
r
u
k
t
u
r
m
o
t
i
v
e
i
n
e
s
a
c
h
t
s
t
r
￿
a
n
g
i
g
e
n
￿
-
F
a
l
t
-
b
l
a
t
t
e
s
v
o
r
,
b
e
i
d
e
m
d
i
e
p
a
r
a
l
l
e
l
e
n
S
t
r
￿
a
n
g
e
7
u
n
d
8
i
n
u
m
g
e
k
e
h
r
t
e
r
O
r
i
e
n
t
i
e
r
u
n
g
z
u
d
e
n
p
a
r
a
l
l
e
l
e
n
S
t
r
￿
a
n
g
e
n
1
{
6
v
e
r
l
a
u
f
e
n
.
B
e
i
d
e
r
A
c
e
t
o
h
y
d
r
o
x
y
s
￿
a
u
r
e
-
I
s
o
m
e
r
o
r
e
d
u
k
t
a
s
e
i
s
t
d
a
g
e
g
e
n
d
e
r
k
l
a
s
s
i
s
c
h
e
R
o
s
s
m
a
n
n
-
F
o
l
d
n
o
c
h
w
e
i
t
e
r
g
e
h
e
n
d
m
o
d
i
￿
z
i
e
r
t
,
i
n
d
i
e
s
e
m
F
a
l
l
z
u
e
i
n
e
m
z
e
h
n
s
t
r
￿
a
n
g
i
g
e
n
￿
-
F
a
l
t
b
l
a
t
t
.
B
e
t
r
a
c
h
t
e
t
m
a
n
d
a
s
a
u
s
j
e
w
e
i
l
s
d
r
e
i
l
a
n
g
e
n
u
n
d
z
w
e
i
k
u
r
z
e
n
H
e
l
i
c
e
s
b
e
i
d
e
r
C
-
T
e
r
m
i
n
i
g
e
b
i
l
d
e
t
e
k
o
m
p
l
e
x
e
H
e
l
i
x
b
￿
u
n
d
e
l
,
s
o
e
r
g
i
b
t
d
i
e
D
A
L
I
-
S
u
c
h
e
k
e
i
n
e
w
i
r
k
l
i
c
h
s
i
g
n
i
￿
k
a
n
-
t
e
￿
A
h
n
l
i
c
h
k
e
i
t
z
u
b
e
k
a
n
n
t
e
n
S
t
r
u
k
t
u
r
e
n
.
I
n
t
e
r
e
s
s
a
n
t
e
r
w
e
i
s
e
b
e
s
t
e
h
t
a
b
e
r
d
i
e
g
r
￿
o
￿
t
e
￿
A
h
n
l
i
c
h
k
e
i
t
w
i
e
d
e
r
z
u
e
i
n
e
m
d
e
r
b
e
r
e
i
t
s
o
b
e
n
e
r
w
￿
a
h
n
t
e
n
N
A
D
P
H
-
a
b
h
￿
a
n
g
i
g
e
n
E
n
z
y
-
m
e
,
d
e
r
A
c
e
t
o
h
y
d
r
o
x
y
s
￿
a
u
r
e
-
I
s
o
m
e
r
o
r
e
d
u
k
t
a
s
e
;
d
i
e
s
e
i
s
t
a
b
e
r
k
a
u
m
s
i
g
n
i
￿
k
a
n
t
(
R
M
S
D
6
.
4
￿
A
a
u
f
6
9
%
d
e
r
￿
u
b
e
r
l
a
g
e
r
t
e
n
S
e
q
u
e
n
z
)
.
F
a
￿
t
m
a
n
d
i
e
s
e
B
e
o
b
a
c
h
t
u
n
g
e
n
z
u
s
a
m
m
e
n
,
d
a
n
n
z
e
i
g
t
s
i
c
h
e
i
n
e
g
r
u
n
d
l
e
g
e
n
d
e
￿
A
h
n
-
l
i
c
h
k
e
i
t
d
e
r
A
r
c
h
i
t
e
k
t
u
r
d
e
s
H
m
d
-
D
i
m
e
r
s
z
u
b
e
s
t
i
m
m
t
e
n
N
A
D
(
P
)
-
a
b
h
￿
a
n
g
i
g
e
n
E
n
z
y
m
e
n
.
D
i
e
s
e
b
e
r
u
h
t
a
u
f
d
e
m
Z
w
e
i
-
D
o
m
￿
a
n
e
n
-
C
h
a
r
a
k
t
e
r
,
d
e
r
z
e
n
t
r
a
l
e
n
F
a
l
t
u
n
g
s
e
i
n
h
e
i
t
d
e
r
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
,
d
e
m
￿
e
x
i
b
l
e
n
L
i
n
k
e
r
z
w
i
s
c
h
e
n
b
e
i
d
e
n
D
o
m
￿
a
n
e
n
u
n
d
d
e
r
h
e
l
i
k
a
l
e
n
C
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
,
d
i
e
f
￿
u
r
d
e
n
K
o
n
t
a
k
t
d
e
r
M
o
n
o
m
e
r
e
v
e
r
a
n
t
w
o
r
t
l
i
c
h
i
s
t
.
D
i
e
N
-
t
e
r
m
i
n
a
l
e
D
o
m
￿
a
n
e
d
e
r
H
m
d
u
n
t
e
r
s
c
h
e
i
d
e
t
s
i
c
h
v
o
r
a
l
l
e
m
i
n
d
e
n
k
l
e
i
n
e
r
e
n
S
t
r
u
k
t
u
r
e
l
e
m
e
n
t
e
n
v
o
n
d
e
n
b
e
k
a
n
n
t
e
n
D
i
n
u
k
l
e
o
t
i
d
-
B
i
n
d
u
n
g
s
d
o
m
￿
a
n
e
n
.
E
i
n
e
n
w
i
c
h
t
i
g
e
n
U
n
t
e
r
s
c
h
i
e
d
b
e
d
e
u
t
e
t
s
c
h
l
i
e
￿
l
i
c
h
d
a
s
F
e
h
l
e
n
d
e
r
a
n
d
e
r
N
A
D
(
P
)
-
B
i
n
d
u
n
g
b
e
t
e
i
l
i
g
t
e
n
C
o
n
s
e
n
s
u
s
s
e
q
u
e
n
z
.
D
a
s
a
u
s
b
e
i
d
e
n
M
o
n
o
m
e
r
e
n
a
u
f
g
e
b
a
u
t
e
z
e
n
t
r
a
l
e
H
e
l
i
x
b
￿
u
n
d
e
l
d
e
s
k
H
m
d
-
D
i
m
e
r
s
￿
a
h
n
-
e
l
t
k
e
i
n
e
r
b
i
s
h
e
r
b
e
k
a
n
n
t
e
n
S
t
r
u
k
t
u
r
.
S
c
h
l
i
e
￿
l
i
c
h
i
s
t
d
i
e
g
e
s
t
r
e
c
k
t
e
F
o
r
m
d
e
s
D
i
m
e
r
s
m
i
t
z
w
e
i
￿
a
u
￿
e
r
s
t
￿
e
x
i
b
l
e
n
V
e
r
b
i
n
d
u
n
g
e
n
u
n
g
e
w
￿
o
h
n
l
i
c
h
,
d
i
e
v
e
r
m
u
t
l
i
c
h
z
u
d
e
r
a
u
￿
e
r
o
r
d
e
n
t
l
i
c
h
g
r
o
￿
e
n
D
y
n
a
m
i
k
d
e
s
M
o
l
e
k
￿
u
l
s
f
￿
u
h
r
t
.6
6
I
n
A
b
b
.
2
7
i
s
t
d
i
e
O
b
e
r
￿
￿
a
c
h
e
n
g
e
s
t
a
l
t
d
e
s
k
H
m
d
-
D
i
m
e
r
s
g
e
z
e
i
g
t
.
D
i
e
t
i
e
f
e
F
u
r
c
h
e
i
m
I
n
t
e
r
d
o
m
￿
a
n
e
n
b
e
r
e
i
c
h
w
i
r
d
d
a
b
e
i
s
e
h
r
d
e
u
t
l
i
c
h
u
n
d
s
t
e
l
l
t
o
h
n
e
Z
w
e
i
f
e
l
d
e
n
w
a
h
r
s
c
h
e
i
n
l
i
c
h
-
s
t
e
n
O
r
t
d
e
s
k
a
t
a
l
y
t
i
s
c
h
e
n
G
e
s
c
h
e
h
e
n
s
i
m
a
k
t
i
v
e
n
E
n
z
y
m
d
a
r
.
H
￿
o
c
h
s
t
b
e
m
e
r
k
e
n
s
w
e
r
t
i
s
t
d
i
e
B
e
o
b
a
c
h
t
u
n
g
,
d
a
￿
d
i
e
s
e
S
p
a
l
t
e
a
u
s
A
n
t
e
i
l
e
n
d
e
r
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
u
n
d
z
u
e
i
n
e
m
b
e
a
c
h
t
l
i
c
h
e
n
T
e
i
l
v
o
n
A
n
t
e
i
l
e
n
d
e
r
C
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
d
e
s
j
e
w
e
i
l
s
a
n
d
e
r
e
n
M
o
n
o
m
e
r
s
g
e
b
i
l
d
e
t
w
i
r
d
.
A
b
b
i
l
d
u
n
g
2
7
:
O
b
e
r
￿
￿
a
c
h
e
n
t
o
p
o
g
r
a
p
h
i
e
d
e
s
E
n
z
y
m
-
D
i
m
e
r
s
a
u
s
M
.
k
a
n
d
l
e
r
i
.
D
i
e
A
n
t
e
i
l
e
b
e
i
d
e
r
M
o
n
o
m
e
r
e
s
i
n
d
i
n
h
e
l
l
g
r
￿
u
n
b
z
w
.
p
u
r
p
u
r
e
i
n
g
e
f
￿
a
r
b
t
.
D
i
e
A
b
b
i
l
d
u
n
g
w
u
r
d
e
m
i
t
d
e
m
P
r
o
g
r
a
m
P
y
M
o
l
e
r
s
t
e
l
l
t
.6
7
4
D
i
s
k
u
s
s
i
o
n
4
.
1
M
e
t
h
o
d
i
s
c
h
e
I
n
n
o
v
a
t
i
o
n
e
n
4
.
1
.
1
S
e
M
e
t
-
M
a
r
k
i
e
r
u
n
g
i
n
M
.
m
a
r
b
u
r
g
e
n
s
i
s
W
i
e
b
e
r
e
i
t
s
i
n
d
e
r
E
i
n
l
e
i
t
u
n
g
b
e
s
c
h
r
i
e
b
e
n
,
e
i
g
n
e
t
s
i
c
h
S
e
l
e
n
g
u
t
a
l
s
a
n
o
m
a
l
e
s
S
t
r
e
u
a
t
o
m
f
￿
u
r
d
i
e
P
h
a
s
e
n
b
e
s
t
i
m
m
u
n
g
m
i
t
t
e
l
s
M
A
D
o
d
e
r
S
A
D
u
n
d
k
a
n
n
i
n
F
o
r
m
v
o
n
S
e
M
e
t
a
n
d
e
r
S
t
e
l
l
e
v
o
n
n
o
r
m
a
l
e
m
M
e
t
b
i
o
s
y
n
t
h
e
t
i
s
c
h
i
n
P
r
o
t
e
i
n
e
e
i
n
g
e
b
a
u
t
w
e
r
d
e
n
.
D
i
e
s
e
b
e
h
a
l
t
e
n
i
n
d
e
r
R
e
g
e
l
t
r
o
t
z
d
e
r
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
n
c
h
e
m
i
s
c
h
e
n
E
i
g
e
n
s
c
h
a
f
t
e
n
v
o
n
S
e
M
e
t
g
e
g
e
n
￿
u
b
e
r
M
e
t
i
h
r
e
v
o
l
l
e
b
i
o
l
o
g
i
s
c
h
e
A
k
t
i
v
i
t
￿
a
t
.
W
￿
a
h
r
e
n
d
S
e
l
e
n
f
￿
u
r
h
￿
o
h
e
r
e
O
r
g
a
n
i
s
m
e
n
t
o
x
i
s
c
h
w
i
r
k
t
,
k
￿
o
n
n
e
n
B
a
k
t
e
r
i
e
n
w
i
e
E
.
c
o
l
i
b
e
m
e
r
k
e
n
s
w
e
r
t
e
r
w
e
i
s
e
a
u
c
h
d
a
n
n
￿
u
b
e
r
l
e
b
e
n
,
w
e
n
n
M
e
t
h
i
o
n
i
n
i
m
M
e
d
i
u
m
v
o
l
l
s
t
￿
a
n
d
i
g
d
u
r
c
h
S
e
M
e
t
a
u
s
g
e
t
a
u
s
c
h
t
w
i
r
d
.
D
u
r
c
h
V
e
r
w
e
n
d
u
n
g
v
o
n
m
e
t
h
i
o
n
i
n
-
a
u
x
o
t
r
o
p
h
e
n
S
t
￿
a
m
-
m
e
n
k
a
n
n
s
o
e
i
n
e
I
n
k
o
r
p
o
r
a
t
i
o
n
s
e
Æ
z
i
e
n
z
n
a
h
e
1
0
0
%
e
r
r
e
i
c
h
t
w
e
r
d
e
n
,
w
a
s
d
i
e
G
r
u
n
d
l
a
g
e
f
￿
u
r
d
i
e
a
l
l
e
r
e
r
s
t
e
n
M
A
D
-
E
x
p
e
r
i
m
e
n
t
e
m
i
t
S
e
l
e
n
l
e
g
t
e
[
1
1
5
]
.
M
i
t
t
l
e
r
w
e
i
l
e
w
u
r
d
e
n
a
u
c
h
f
￿
u
r
d
i
e
d
i
e
w
i
c
h
t
i
g
s
t
e
n
e
u
k
a
r
y
o
n
t
i
s
c
h
e
n
E
x
p
r
e
s
s
i
o
n
s
s
y
s
t
e
m
e
w
i
e
d
i
e
H
e
f
e
n
S
a
c
c
h
a
r
o
m
y
c
e
s
c
e
r
e
v
i
s
i
a
e
[
1
1
6
]
,
P
i
c
h
i
a
p
a
s
t
o
r
i
s
[
1
1
7
]
u
n
d
d
a
s
B
a
c
u
l
o
v
i
r
u
s
-
S
y
s
t
e
m
[
1
1
8
]
P
r
o
t
o
k
o
l
l
e
f
￿
u
r
d
i
e
S
e
M
e
t
-
I
n
k
o
r
p
o
r
a
t
i
o
n
e
n
t
w
i
c
k
e
l
t
.
D
a
b
e
i
w
u
r
d
e
n
a
b
e
r
i
n
d
e
r
R
e
g
e
l
n
u
r
g
e
r
i
n
g
e
I
n
k
o
r
p
o
r
a
t
i
o
n
s
e
Æ
z
e
n
z
e
n
v
o
n
e
t
w
a
5
0
-
7
0
%
e
r
r
e
i
c
h
t
.
I
m
F
a
l
l
e
d
e
r
b
e
i
d
e
n
H
e
f
e
n
w
u
r
d
e
n
i
n
t
e
r
e
s
s
a
n
t
e
r
w
e
i
s
e
m
i
t
m
e
t
h
i
o
n
i
n
a
u
t
o
t
r
o
p
h
e
n
S
t
￿
a
m
m
e
n
d
i
e
b
e
s
t
e
n
E
r
g
e
b
n
i
s
s
e
e
r
z
i
e
l
t
.
A
n
a
l
o
g
d
a
z
u
g
e
l
a
n
g
d
i
e
S
e
M
e
t
-
M
a
r
k
i
e
r
u
n
g
i
n
M
.
m
a
r
b
u
r
g
e
n
s
i
s
m
i
t
e
i
n
e
r
I
n
k
o
r
p
o
-
r
a
t
i
o
n
s
e
Æ
z
i
e
n
z
v
o
n
e
t
w
a
8
0
%
.
D
a
s
m
a
r
k
i
e
r
t
e
E
n
z
y
m
b
e
s
i
t
z
t
d
a
b
e
i
v
o
l
l
e
e
n
z
y
m
a
t
i
s
c
h
e
A
k
t
i
v
i
t
￿
a
t
(
D
r
.
S
e
i
g
o
S
h
i
m
a
,
p
e
r
s
.
M
i
t
t
e
i
l
u
n
g
)
.
D
i
e
s
e
m
e
t
h
o
d
i
s
c
h
e
E
r
r
u
n
g
e
n
s
c
h
a
f
t
i
s
t
b
e
d
e
u
t
s
a
m
,
w
e
i
l
b
i
s
h
e
r
n
o
c
h
k
e
i
n
e
S
e
-
M
a
r
k
i
e
-
r
u
n
g
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
e
i
n
e
s
a
r
c
h
a
e
a
l
e
n
P
r
o
d
u
k
t
i
o
n
s
s
y
s
t
e
m
s
b
e
s
c
h
r
i
e
b
e
n
w
u
r
d
e
.
S
i
e
b
i
e
t
e
t
f
￿
u
r
a
r
c
h
a
e
a
l
e
P
r
o
t
e
i
n
e
,
d
i
e
n
i
c
h
t
i
n
d
e
n
￿
u
b
l
i
c
h
e
n
b
a
k
t
e
r
i
e
l
l
e
n
E
x
p
r
e
s
s
i
o
n
s
s
y
s
t
e
m
e
n
p
r
o
d
u
z
i
e
r
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
,
e
i
n
K
o
n
z
e
p
t
z
u
r
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
v
o
n
v
e
r
m
u
t
l
i
c
h
r
e
c
h
t
g
e
n
e
r
e
l
l
e
r
G
￿
u
l
t
i
g
k
e
i
t
.
4
.
1
.
2
P
r
o
d
u
k
t
i
o
n
d
e
r
A
p
o
p
r
o
t
e
i
n
e
a
u
s
M
.
k
a
n
d
l
e
r
i
u
n
d
M
.
j
a
n
n
a
s
c
h
i
i
D
i
e
e
r
s
t
a
u
n
l
i
c
h
e
T
h
e
r
m
o
s
t
a
b
i
l
i
t
￿
a
t
v
o
n
P
r
o
t
e
i
n
e
n
,
d
i
e
a
u
s
h
y
p
e
r
t
h
e
r
m
o
p
h
i
l
e
n
O
r
g
a
n
i
s
m
e
n
s
t
a
m
m
e
n
,
k
a
n
n
z
u
i
h
r
e
r
e
Æ
z
i
e
n
t
e
n
T
r
e
n
n
u
n
g
v
o
n
d
e
m
P
r
o
t
e
o
m
e
i
n
e
s
m
e
s
o
p
h
i
l
e
n
E
x
p
r
e
s
-
s
i
o
n
s
w
i
r
t
e
s
w
i
e
E
.
c
o
l
i
v
e
r
w
e
n
d
e
t
w
e
r
d
e
n
.
S
o
f
￿
u
h
r
t
e
i
n
e
i
n
f
a
c
h
e
r
H
i
t
z
e
f
￿
a
l
l
u
n
g
s
s
c
h
r
i
t
t
i
n
e
i
n
e
m
s
o
l
c
h
e
n
F
a
l
l
z
u
e
i
n
e
r
s
t
a
r
k
e
n
A
n
r
e
i
c
h
e
r
u
n
g
d
e
s
Z
i
e
l
p
r
o
t
e
i
n
s
.
H
￿
a
u
￿
g
w
i
r
d
d
a
b
e
i
a
b
e
r
￿
u
b
e
r
s
e
h
e
n
,
d
a
￿
i
n
d
i
e
s
e
r
P
r
o
z
e
d
u
r
a
u
c
h
N
u
k
l
e
i
n
s
￿
a
u
r
e
n
a
n
g
e
r
e
i
c
h
e
r
t
w
e
r
d
e
n
.
F
￿
u
r
d
i
e
b
e
i
d
e
n
H
m
d
-
A
p
o
p
r
o
t
e
i
n
e
a
u
s
d
e
n
h
y
p
e
r
t
h
e
r
m
o
p
h
i
l
e
n
O
r
g
a
n
i
s
m
e
n
M
.
k
a
n
d
-
l
e
r
i
u
n
d
M
.
j
a
n
n
a
s
c
h
i
i
w
u
r
d
e
d
a
h
e
r
e
i
n
n
a
h
e
z
u
i
d
e
n
t
i
s
c
h
e
s
R
e
i
n
i
g
u
n
g
s
p
r
o
t
o
k
o
l
l
e
n
t
-
w
i
c
k
e
l
t
,
i
n
d
e
s
s
e
n
V
e
r
l
a
u
f
z
u
n
￿
a
c
h
s
t
d
u
r
c
h
e
i
n
e
n
H
i
t
z
e
f
￿
a
l
l
u
n
g
s
-
S
c
h
r
i
t
t
d
e
r
g
r
￿
o
￿
t
e
T
e
i
l
d
e
r
P
r
o
t
e
i
n
e
d
e
s
m
e
s
o
p
h
i
l
e
n
W
i
r
t
s
o
r
g
a
n
i
s
m
u
s
e
n
t
f
e
r
n
t
w
e
r
d
e
n
.
E
i
n
e
s
i
c
h
d
a
r
a
n
a
n
s
c
h
l
i
e
￿
e
n
-
d
e
h
y
d
r
o
p
h
o
b
e
I
n
t
e
r
a
k
t
i
o
n
s
-
C
h
r
o
m
a
t
o
g
r
a
p
h
i
e
d
i
e
n
t
d
e
r
E
n
t
f
e
r
n
u
n
g
d
e
r
N
u
k
l
e
i
n
s
￿
a
u
r
e
n
.6
8
D
a
b
e
i
w
e
r
d
e
n
d
i
e
Z
i
e
l
p
r
o
t
e
i
n
e
a
n
d
i
e
S
￿
a
u
l
e
g
e
b
u
n
d
e
n
u
n
d
n
a
c
h
g
r
￿
u
n
d
l
i
c
h
e
m
W
a
s
c
h
e
n
d
e
r
S
￿
a
u
l
e
i
n
e
i
n
e
m
e
i
n
z
i
g
e
n
S
c
h
r
i
t
t
e
l
u
i
e
r
t
.
N
a
c
h
e
i
n
e
r
s
c
h
n
e
l
l
e
n
E
n
t
s
a
l
z
u
n
g
f
o
l
g
t
e
i
n
w
e
i
t
e
r
e
r
c
h
r
o
m
a
t
o
g
r
a
p
h
i
s
c
h
e
r
S
c
h
r
i
t
t
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
e
i
n
e
r
A
n
i
o
n
e
n
a
u
s
t
a
u
s
c
h
e
r
-
S
￿
a
u
l
e
.
D
i
e
R
e
i
n
i
g
u
n
g
s
m
e
t
h
o
d
e
i
s
t
h
o
c
h
e
Æ
z
i
e
n
t
:
D
u
r
c
h
d
i
e
w
e
i
t
g
e
h
e
n
d
e
I
d
e
n
t
i
t
￿
a
t
d
e
s
P
r
o
-
t
o
k
o
l
l
s
f
￿
u
r
b
e
i
d
e
P
r
o
t
e
i
n
e
k
o
n
n
t
e
n
b
e
i
d
e
S
p
e
z
i
e
s
p
a
r
a
l
l
e
l
i
n
n
e
r
h
a
l
b
w
e
n
i
g
e
r
S
t
u
n
d
e
n
i
n
g
r
o
￿
e
n
M
e
n
g
e
n
i
s
o
l
i
e
r
t
w
e
r
d
e
n
.
4
.
2
E
i
n
e
"
u
n
m
￿
o
g
l
i
c
h
e
\
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
W
i
e
i
m
E
r
g
e
b
n
i
s
t
e
i
l
a
u
s
f
￿
u
h
r
l
i
c
h
b
e
s
c
h
r
i
e
b
e
n
,
w
u
r
d
e
n
d
i
e
e
r
s
t
e
n
V
e
r
s
u
c
h
e
z
u
r
S
t
r
u
k
-
t
u
r
l
￿
o
s
u
n
g
a
n
K
r
i
s
t
a
l
l
e
n
d
e
s
E
n
z
y
m
s
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
u
n
t
e
r
n
o
m
m
e
n
,
d
i
e
s
i
c
h
s
p
￿
a
t
e
r
a
l
s
Z
w
i
l
l
i
n
g
e
h
e
r
a
u
s
s
t
e
l
l
e
n
s
o
l
l
t
e
n
.
D
i
e
Z
w
i
l
l
i
n
g
s
p
r
o
b
l
e
m
a
t
i
k
w
u
r
d
e
l
a
n
g
e
Z
e
i
t
n
i
c
h
t
e
r
k
a
n
n
t
,
w
e
i
l
d
i
e
H
i
n
w
e
i
s
e
d
a
r
a
u
f
z
u
n
￿
a
c
h
s
t
d
u
r
c
h
￿
u
b
e
r
g
e
o
r
d
n
e
t
e
P
r
o
b
l
e
m
e
(
N
i
c
h
t
i
s
o
m
o
r
p
h
i
e
d
e
r
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
,
u
n
-
z
u
r
e
i
c
h
e
n
d
e
Q
u
a
l
i
t
￿
a
t
v
o
n
a
n
o
m
a
l
e
n
D
e
r
i
v
a
t
d
a
t
e
n
)
v
e
r
d
e
c
k
t
w
u
r
d
e
n
.
E
r
s
t
n
a
c
h
d
e
m
d
i
e
s
e
P
r
o
b
l
e
m
e
d
u
r
c
h
d
i
e
D
u
r
c
h
f
￿
u
h
r
u
n
g
t
e
c
h
n
i
s
c
h
n
a
h
e
z
u
o
p
t
i
m
a
l
e
r
M
A
D
-
E
x
p
e
r
i
m
e
n
t
e
a
n
S
e
M
e
t
-
m
a
r
k
i
e
r
t
e
n
K
r
i
s
t
a
l
l
e
n
b
e
s
e
i
t
i
g
t
w
u
r
d
e
n
,
￿
e
l
d
e
r
Z
w
i
l
l
i
n
g
s
c
h
a
r
a
k
t
e
r
d
e
r
K
r
i
s
t
a
l
l
e
a
u
f
.
A
u
s
g
e
z
e
i
c
h
n
e
t
e
D
a
r
s
t
e
l
l
u
n
g
e
n
d
e
r
Z
w
i
l
l
i
n
g
s
p
r
o
b
l
e
m
a
t
i
k
￿
n
d
e
t
m
a
n
i
n
[
1
1
9
]
{
[
1
2
1
]
.
S
i
n
d
z
w
e
i
K
r
i
s
t
a
l
l
e
n
i
c
h
t
g
e
s
e
t
z
m
￿
a
￿
i
g
m
i
t
e
i
n
a
n
d
e
r
v
e
r
w
a
c
h
s
e
n
,
s
o
s
p
r
i
c
h
t
m
a
n
v
o
n
n
i
c
h
t
-
m
e
r
o
h
e
d
r
a
l
e
r
o
d
e
r
e
p
i
t
a
x
i
a
l
e
r
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
.
D
i
e
s
e
i
s
t
i
n
d
e
r
R
e
g
e
l
a
n
d
e
r
K
r
i
s
t
a
l
l
m
o
r
-
p
h
o
l
o
g
i
e
z
u
e
r
k
e
n
n
e
n
,
u
n
d
d
a
s
D
i
￿
r
a
k
t
i
o
n
s
b
i
l
d
z
e
i
g
t
d
i
e
G
e
g
e
n
w
a
r
t
z
w
e
i
e
r
v
e
r
s
c
h
i
e
d
e
n
e
r
G
i
t
t
e
r
.
A
b
b
i
l
d
u
n
g
2
8
:
H
y
p
o
t
h
e
t
i
s
c
h
e
r
m
e
r
o
h
e
d
r
a
l
e
r
Z
w
i
l
l
i
n
g
,
b
e
i
d
e
m
z
w
e
i
Z
w
i
l
l
i
n
g
s
d
o
m
￿
a
n
e
n
i
n
P
3
(
l
i
n
k
s
)
e
i
n
"
n
o
r
m
a
l
e
s
\
D
i
￿
r
a
k
t
i
o
n
s
m
u
s
t
e
r
(
r
e
c
h
t
s
)
e
r
g
e
b
e
n
;
h
1
u
n
d
h
2
s
i
n
d
z
w
i
l
l
i
n
g
s
-
v
e
r
w
a
n
d
t
e
R
e
￿
e
x
e
;
w
e
n
n
d
e
r
Z
w
i
l
l
i
n
g
s
a
n
t
e
i
l
￿
￿
0
:
5
i
s
t
,
s
i
n
d
i
h
r
e
I
n
t
e
n
s
i
t
￿
a
t
e
n
g
l
e
i
c
h
g
r
o
￿
u
n
d
f
￿
u
h
r
e
n
z
u
d
e
r
a
p
p
a
r
e
n
t
e
n
S
y
m
m
e
t
r
i
e
P
6
;
n
a
c
h
[
1
2
0
]
.4
.
2
E
i
n
e
"
u
n
m
￿
o
g
l
i
c
h
e
\
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
6
9
D
a
g
e
g
e
n
s
i
n
d
i
m
F
a
l
l
e
d
e
r
m
e
r
o
h
e
d
r
a
l
e
n
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
d
i
e
G
i
t
t
e
r
d
e
r
b
e
t
e
i
l
i
g
t
e
n
E
i
n
k
r
i
s
t
a
l
l
e
g
e
s
e
t
z
m
￿
a
￿
i
g
￿
u
b
e
r
e
i
n
a
n
d
e
r
g
e
l
a
g
e
r
t
.
I
n
A
b
b
.
2
8
i
s
t
e
i
n
s
o
l
c
h
e
r
h
y
p
o
t
h
e
t
i
s
c
h
e
r
Z
w
i
l
l
i
n
g
s
c
h
e
m
a
t
i
s
c
h
d
a
r
g
e
s
t
e
l
l
t
.
B
e
i
M
a
k
r
o
m
o
l
e
k
￿
u
l
e
n
t
r
a
g
e
n
f
a
s
t
i
m
m
e
r
n
u
r
z
w
e
i
E
i
n
-
k
r
i
s
t
a
l
l
g
i
t
t
e
r
{
d
i
e
Z
w
i
l
l
i
n
g
s
d
o
m
￿
a
n
e
n
{
z
u
m
K
r
i
s
t
a
l
l
a
u
f
b
a
u
b
e
i
,
d
i
e
d
u
r
c
h
e
i
n
e
R
o
t
a
t
i
o
n
u
m
1
8
0
Æ
v
e
r
k
n
￿
u
p
f
t
s
i
n
d
.
M
a
n
s
p
r
i
c
h
t
d
a
h
e
r
a
u
c
h
v
o
n
h
e
m
i
h
e
d
r
a
l
e
r
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
.
D
a
s
B
e
u
g
u
n
g
s
b
i
l
d
e
i
n
e
s
s
o
l
c
h
e
n
Z
w
i
l
l
i
n
g
s
e
r
s
c
h
e
i
n
t
w
i
e
d
a
s
e
i
n
e
s
E
i
n
k
r
i
s
t
a
l
l
s
.
T
a
t
-
s
￿
a
c
h
l
i
c
h
a
b
e
r
e
n
t
h
a
l
t
e
n
d
i
e
b
e
o
b
a
c
h
t
e
t
e
n
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
n
I
n
t
e
n
s
i
t
￿
a
t
e
n
B
e
i
t
r
￿
a
g
e
b
e
i
-
d
e
r
Z
w
i
l
l
i
n
g
s
d
o
m
￿
a
n
e
n
;
f
￿
u
r
d
i
e
b
e
i
d
e
n
d
u
r
c
h
d
a
s
Z
w
i
l
l
i
n
g
s
g
e
s
e
t
z
v
e
r
k
n
￿
u
p
f
t
e
n
R
e
￿
e
x
e
h
k
l
u
n
d
h
0
k
0
l
0
s
i
n
d
d
i
e
b
e
o
b
a
c
h
t
e
t
e
n
I
n
t
e
n
s
i
t
￿
a
t
e
n
I
o
b
s
;
h
k
l
=
(
1
￿
￿
)
I
t
r
u
e
;
h
k
l
+
￿
I
t
r
u
e
;
h
0
k
0
l
0
(
7
)
I
o
b
s
;
h
0
k
0
l
0
=
￿
I
t
r
u
e
;
h
k
l
+
(
1
￿
￿
)
I
t
r
u
e
;
h
0
k
0
l
0
(
8
)
m
i
t
d
e
m
Z
w
i
l
l
i
n
g
s
a
n
t
e
i
l
￿
,
d
e
r
d
e
￿
n
i
t
i
o
n
s
g
e
m
￿
a
￿
d
e
r
A
n
t
e
i
l
d
e
r
u
n
t
e
r
g
e
o
r
d
n
e
t
e
n
Z
w
i
l
-
l
i
n
g
s
d
o
m
￿
a
n
e
i
s
t
.
D
i
e
w
a
h
r
e
n
I
n
t
e
n
s
i
t
￿
a
t
e
n
e
r
g
e
b
e
n
s
i
c
h
d
e
m
n
a
c
h
z
u
I
t
r
u
e
;
h
k
l
=
(
1
￿
￿
)
I
o
b
s
;
h
k
l
￿
￿
I
o
b
s
;
h
0
k
0
l
0
1
￿
2
￿
(
9
)
I
t
r
u
e
;
h
0
k
0
l
0
=
(
1
￿
￿
)
I
o
b
s
;
h
0
k
0
l
0
￿
￿
I
o
b
s
;
h
k
l
1
￿
2
￿
(
1
0
)
D
i
e
m
a
t
h
e
m
a
t
i
s
c
h
e
"
E
n
t
z
w
i
l
l
i
n
g
u
n
g
\
d
e
r
D
a
t
e
n
f
￿
u
h
r
t
e
i
n
e
n
F
e
h
l
e
r
p
r
o
p
o
r
t
i
o
n
a
l
z
u
1
=
(
1
￿
2
￿
)
e
i
n
;
f
￿
u
r
￿
!
0
:
5
w
i
r
d
d
e
r
F
e
h
l
e
r
d
a
m
i
t
u
n
e
n
d
l
i
c
h
g
r
o
￿
.
F
o
l
g
l
i
c
h
h
a
b
e
n
d
i
e
F
￿
a
l
l
e
p
a
r
t
i
e
l
l
e
r
(
￿
<
<
0
:
5
)
u
n
d
p
e
r
f
e
k
t
e
r
(
￿
￿
0
:
5
)
m
e
r
o
h
e
d
r
a
l
e
r
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
s
e
h
r
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
K
o
n
s
e
q
u
e
n
z
e
n
.
P
a
r
t
i
e
l
l
e
m
e
r
o
h
e
d
r
a
l
e
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
k
a
n
n
i
m
w
e
s
e
n
t
l
i
c
h
e
n
b
e
i
K
r
i
s
t
a
l
l
e
n
d
e
r
b
e
o
b
-
a
c
h
t
e
t
e
n
P
u
n
k
t
g
r
u
p
p
e
n
3
,
4
,
6
,
3
2
1
u
n
d
3
1
2
a
u
f
t
r
e
t
e
n
.
I
s
t
d
i
e
D
a
t
e
n
q
u
a
l
i
t
￿
a
t
h
i
n
r
e
i
c
h
e
n
d
g
u
t
u
n
d
￿
n
i
c
h
t
s
e
h
r
g
r
o
￿
,
k
￿
o
n
n
e
n
d
i
e
D
a
t
e
n
f
￿
u
r
a
l
l
e
g
￿
a
n
g
i
g
e
n
M
e
t
h
o
d
e
n
d
e
r
S
t
r
u
k
t
u
r
-
b
e
s
t
i
m
m
u
n
g
h
e
r
a
n
g
e
z
o
g
e
n
w
e
r
d
e
n
,
v
o
r
a
u
s
g
e
s
e
t
z
t
d
i
e
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
w
i
r
d
e
r
k
a
n
n
t
u
n
d
d
i
e
D
a
t
e
n
w
e
r
d
e
n
w
i
e
o
b
e
n
b
e
s
c
h
r
i
e
b
e
n
k
o
r
r
i
g
i
e
r
t
.
I
n
d
e
r
L
i
t
e
r
a
t
u
r
g
i
b
t
e
s
B
e
i
s
p
i
e
l
e
f
￿
u
r
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
e
n
m
i
t
M
A
D
(
￿
￿
0
:
3
6
,
[
1
2
2
]
)
,
M
I
R
(
￿
d
e
r
v
e
r
w
e
n
d
e
t
e
n
D
e
r
i
v
a
t
e
b
i
s
z
u
0
.
2
8
,
[
1
2
3
]
)
u
n
d
a
b
i
n
i
t
i
o
(
￿
￿
0
:
2
,
[
1
2
4
]
)
.
A
l
l
e
r
d
i
n
g
s
s
t
e
l
l
e
n
d
i
e
d
r
e
i
z
i
t
i
e
r
t
e
n
B
e
i
s
p
i
e
l
e
k
e
i
n
e
t
y
p
i
s
c
h
e
n
p
r
o
t
e
i
n
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
n
P
r
o
b
l
e
m
e
d
a
r
,
w
e
i
l
d
i
e
v
e
r
w
e
n
d
e
-
t
e
n
K
r
i
s
t
a
l
l
e
i
n
a
l
l
e
n
F
￿
a
l
l
e
n
b
i
s
z
u
a
t
o
m
a
r
e
r
A
u
￿
￿
o
s
u
n
g
b
e
u
g
e
n
{
d
a
m
i
t
s
i
n
d
a
u
c
h
d
i
e
k
o
r
r
i
g
i
e
r
t
e
n
D
a
t
e
n
n
o
c
h
v
o
n
h
i
n
r
e
i
c
h
e
n
d
e
r
Q
u
a
l
i
t
￿
a
t
.
A
n
d
e
r
s
s
i
e
h
t
e
s
f
￿
u
r
d
e
n
F
a
l
l
p
e
r
f
e
k
t
e
r
Z
w
i
l
i
n
g
e
a
u
s
.
H
i
e
r
w
e
r
d
e
n
d
i
e
I
n
t
e
n
s
i
t
￿
a
t
e
n
d
e
r
z
w
i
l
l
i
n
g
s
v
e
r
w
a
n
d
t
e
n
R
e
￿
e
x
e
g
l
e
i
c
h
g
r
o
￿
;
e
s
￿
u
b
e
r
l
a
g
e
r
t
d
a
n
n
d
i
e
S
y
m
m
e
t
r
i
e
d
e
s
Z
w
i
l
l
i
n
g
s
-
o
p
e
r
a
t
o
r
s
d
i
e
w
a
h
r
e
L
a
u
e
-
S
y
m
m
e
t
r
i
e
,
s
o
d
a
￿
e
i
n
e
h
￿
o
h
e
r
e
a
p
p
a
r
e
n
t
e
S
y
m
m
e
t
r
i
e
r
e
s
u
l
t
i
e
r
t
.
E
i
n
e
p
e
r
f
e
k
t
e
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
k
a
n
n
b
e
i
K
r
i
s
t
a
l
l
e
n
d
e
r
a
p
p
a
r
e
n
t
e
n
P
u
n
k
t
g
r
u
p
p
e
n
3
2
1
,
3
1
2
,
4
2
2
,
6
u
n
d
6
2
2
v
o
r
l
i
e
g
e
n
.7
0
D
u
r
c
h
M
o
l
e
k
u
l
a
r
e
n
E
r
s
a
t
z
i
s
t
e
i
n
e
S
t
r
u
k
t
u
r
l
￿
o
s
u
n
g
h
i
e
r
p
r
o
b
l
e
m
l
o
s
m
￿
o
g
l
i
c
h
;
B
e
i
s
p
i
e
-
l
e
￿
n
d
e
n
s
i
c
h
i
n
[
1
2
5
]
{
[
1
2
7
]
.
B
e
k
a
n
n
t
g
e
w
o
r
d
e
n
i
s
t
d
a
s
B
e
i
s
p
i
e
l
d
e
r
B
a
c
t
e
r
i
o
r
h
o
d
o
p
-
s
i
n
k
r
i
s
t
a
l
l
e
a
u
s
k
u
b
i
s
c
h
e
n
L
i
p
i
d
p
h
a
s
e
n
[
1
2
8
]
,
d
e
r
e
n
Z
w
i
l
l
i
n
g
s
c
h
a
r
a
k
t
e
r
b
e
i
e
i
n
e
r
e
r
s
t
e
n
V
e
r
￿
o
￿
e
n
t
l
i
c
h
u
n
g
[
1
2
9
]
￿
u
b
e
r
s
e
h
e
n
w
u
r
d
e
,
w
a
s
z
u
f
a
l
s
c
h
e
n
E
r
g
e
b
n
i
s
s
e
n
f
￿
u
h
r
t
e
.
A
u
c
h
f
￿
u
r
d
i
e
S
t
r
u
k
t
u
r
l
￿
o
s
u
n
g
m
i
t
t
e
l
s
M
I
R
w
u
r
d
e
e
i
n
e
T
h
e
o
r
i
e
e
n
t
w
i
c
k
e
l
t
[
1
3
0
,
1
2
0
]
,
a
l
l
e
r
d
i
n
g
s
g
e
l
a
n
g
d
i
e
A
n
w
e
n
d
u
n
g
f
￿
u
r
e
i
n
r
e
a
l
e
s
P
r
o
b
l
e
m
b
i
s
h
e
u
t
e
n
i
c
h
t
.
P
e
r
f
e
k
t
e
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
k
a
n
n
l
e
i
c
h
t
e
r
k
a
n
n
t
w
e
r
d
e
n
,
w
e
n
n
d
a
s
V
o
l
u
m
e
n
d
e
r
E
i
n
-
h
e
i
t
s
z
e
l
l
e
i
n
d
e
r
a
p
p
a
r
e
n
t
e
n
R
a
u
m
g
r
u
p
p
e
n
i
c
h
t
g
r
o
￿
g
e
n
u
g
f
￿
u
r
e
i
n
M
o
l
e
k
￿
u
l
i
s
t
.
E
n
t
h
￿
a
l
t
a
b
e
r
d
i
e
a
s
y
m
m
e
t
r
i
s
c
h
e
E
i
n
h
e
i
t
m
e
h
r
a
l
s
e
i
n
M
o
l
e
k
￿
u
l
w
i
e
b
e
i
b
e
i
d
e
n
F
￿
a
l
l
e
n
i
n
d
i
e
s
e
r
A
r
b
e
i
t
,
e
n
t
f
￿
a
l
l
t
d
i
e
s
e
s
I
n
d
i
z
.
E
i
n
w
e
i
t
e
r
e
r
H
i
n
w
e
i
s
k
a
n
n
d
a
r
a
u
s
e
n
t
s
t
e
h
e
n
,
d
a
￿
D
i
￿
e
r
e
n
z
-
P
a
t
t
e
r
s
o
n
k
a
r
t
e
n
i
n
d
e
r
f
a
l
s
c
h
-
h
o
h
e
n
S
y
m
m
e
t
r
i
e
n
i
c
h
t
i
n
t
e
r
p
r
e
t
i
e
r
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
.
E
i
n
e
p
r
￿
a
z
i
s
e
r
e
A
u
s
k
u
n
f
t
g
i
b
t
e
i
n
e
s
t
a
t
i
s
t
i
s
c
h
e
A
n
a
l
y
s
e
d
e
r
I
n
t
e
n
s
i
t
￿
a
t
s
v
e
r
t
e
i
l
u
n
g
,
d
i
e
b
e
i
m
e
r
o
h
e
d
r
a
l
e
n
Z
w
i
l
l
i
n
g
e
n
c
h
a
r
a
k
t
e
r
i
s
t
i
s
c
h
e
A
n
o
m
a
l
i
e
n
a
u
f
w
e
i
s
t
[
1
3
1
]
.
D
e
r
S
t
a
n
l
e
y
-
F
a
k
t
o
r
<
I
2
>
=
<
I
>
2
i
s
t
￿
2
b
e
i
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
K
r
i
s
t
a
l
l
e
n
u
n
d
￿
1
:
5
b
e
i
p
e
r
f
e
k
t
e
n
Z
w
i
l
l
i
n
g
e
n
[
1
3
2
]
.
E
i
n
￿
a
h
n
l
i
c
h
e
r
T
e
s
t
b
a
s
i
e
r
t
a
u
f
d
e
m
W
i
l
s
o
n
-
V
e
r
h
￿
a
l
t
n
i
s
<
F
>
2
=
<
F
2
>
,
d
a
s
f
￿
u
r
a
z
e
n
t
r
i
s
c
h
e
R
e
￿
e
x
e
b
e
i
p
e
r
f
e
k
t
e
n
Z
w
i
l
l
i
n
g
e
n
￿
0
:
8
8
5
,
b
e
i
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
K
r
i
s
t
a
l
l
e
n
￿
0
:
7
8
5
b
e
t
r
￿
a
g
t
.
F
￿
u
r
d
i
e
s
e
T
e
s
t
s
m
￿
u
s
s
e
n
d
i
e
D
a
t
e
n
e
n
t
w
e
d
e
r
n
o
r
m
a
l
i
s
i
e
r
t
w
e
r
d
e
n
,
o
d
e
r
d
i
e
B
e
r
e
c
h
n
u
n
g
w
i
r
d
i
n
d
￿
u
n
n
e
n
A
u
￿
￿
o
s
u
n
g
s
s
c
h
a
l
e
n
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
U
m
i
m
F
a
l
l
e
p
a
r
t
i
e
l
l
e
r
Z
w
i
l
l
i
n
g
e
d
e
n
Z
w
i
l
l
i
n
g
s
a
n
t
e
i
l
z
u
b
e
s
t
i
m
m
e
n
,
d
e
￿
n
i
e
r
t
m
a
n
d
e
n
P
a
r
a
m
e
t
e
r
H
[
1
3
3
,
1
2
0
]
f
￿
u
r
d
i
e
d
u
r
c
h
d
a
s
Z
w
i
l
l
i
n
g
s
g
e
s
e
t
z
v
e
r
k
n
￿
u
p
f
t
e
n
b
e
o
b
a
c
h
t
e
t
e
n
R
e
￿
e
x
p
a
a
r
e
I
o
b
s
;
h
k
l
u
n
d
I
o
b
s
;
h
0
k
0
l
0
a
l
s
H
=
j
I
o
b
s
;
h
k
l
￿
I
o
b
s
;
h
0
k
0
l
0
j
I
o
b
s
;
h
k
l
+
I
o
b
s
;
h
0
k
0
l
0
(
1
1
)
F
￿
u
r
a
z
e
n
t
r
i
s
c
h
e
R
e
￿
e
x
e
i
s
t
d
i
e
e
r
w
a
r
t
e
t
e
k
u
m
u
l
a
t
i
v
e
V
e
r
t
e
i
l
u
n
g
v
o
n
H
l
i
n
e
a
r
g
e
g
e
n
H
:
S
(
H
)
=
H
1
￿
2
￿
(
1
2
)
F
￿
u
r
e
i
n
e
n
g
e
g
e
b
e
n
e
n
I
n
t
e
n
s
i
t
￿
a
t
s
d
a
t
e
n
s
a
t
z
u
n
d
e
i
n
b
e
s
t
i
m
m
t
e
s
Z
w
i
l
l
i
n
g
s
g
e
s
e
t
z
l
￿
a
￿
t
s
i
c
h
d
i
e
k
u
m
u
l
a
t
i
v
e
V
e
r
t
e
i
l
u
n
g
v
o
n
H
a
u
f
t
r
a
g
e
n
u
n
d
m
i
t
S
t
a
n
d
a
r
d
g
e
r
a
d
e
n
f
￿
u
r
v
e
r
s
c
h
i
e
-
d
e
n
e
W
e
r
t
e
v
o
n
￿
v
e
r
g
l
e
i
c
h
e
n
;
e
i
n
f
a
c
h
e
r
k
a
n
n
a
u
s
d
e
m
d
u
r
c
h
s
c
h
n
i
t
t
l
i
c
h
e
n
H
o
d
e
r
H
2
d
e
r
Z
w
i
l
l
i
n
g
s
a
n
t
e
i
l
￿
b
e
r
e
c
h
n
e
t
w
e
r
d
e
n
:
<
H
>
=
1
2
￿
￿
(
1
3
)
<
H
2
>
=
(
1
￿
2
￿
)
2
3
(
1
4
)
I
m
F
a
l
l
d
e
r
K
r
i
s
t
a
l
l
e
v
o
n
H
m
d
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
w
a
r
d
i
e
Z
w
i
l
l
i
n
g
s
b
i
l
d
u
n
g
i
n
d
e
m
m
e
i
s
t
e
n
F
￿
a
l
l
e
n
p
e
r
f
e
k
t
,
d
.
h
.
d
i
e
D
a
t
e
n
w
u
r
d
e
n
i
n
d
e
r
a
p
p
a
r
e
n
t
e
n
f
a
l
s
c
h
e
n
R
a
u
m
-
g
r
u
p
p
e
P
6
2
2
p
r
o
z
e
s
s
i
e
r
t
.
F
o
l
g
e
r
i
c
h
t
i
g
k
o
n
n
t
e
n
h
i
e
r
n
i
e
m
a
l
s
P
o
s
i
t
i
o
n
e
n
v
o
n
S
c
h
w
e
r
-
o
d
e
r
a
n
o
m
a
l
e
n
S
t
r
e
u
a
t
o
m
e
n
b
e
s
t
i
m
m
t
w
e
r
d
e
n
.4
.
3
A
n
d
e
n
G
r
e
n
z
e
n
d
e
r
P
r
o
t
e
i
n
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
e
7
1
B
e
i
e
i
n
i
g
e
n
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
n
l
a
g
e
n
n
u
r
p
a
r
t
i
e
l
l
e
Z
w
i
l
l
i
n
g
e
(
m
i
t
a
l
l
e
r
d
i
n
g
s
h
o
h
e
m
Z
w
i
l
l
i
n
g
s
a
n
t
e
i
l
)
v
o
r
,
w
a
s
s
i
c
h
d
a
r
i
n
m
a
n
i
f
e
s
t
i
e
r
t
e
,
d
a
￿
d
i
e
a
p
p
a
r
e
n
t
e
R
a
u
m
g
r
u
p
p
e
m
i
t
d
e
r
t
a
t
s
￿
a
c
h
l
i
c
h
e
n
R
a
u
m
g
r
u
p
p
e
P
3
2
1
￿
u
b
e
r
e
i
n
s
t
i
m
m
t
e
.
A
u
c
h
i
n
d
i
e
s
e
n
F
￿
a
l
l
e
n
k
o
n
n
t
e
n
k
e
i
n
e
S
c
h
w
e
r
a
t
o
m
p
o
s
i
t
i
o
n
e
n
b
e
s
t
i
m
m
t
w
e
r
d
e
n
,
w
e
i
l
d
i
e
i
s
o
m
o
r
p
h
e
n
D
i
￿
e
r
e
n
z
e
n
z
w
a
r
p
r
i
n
z
i
-
p
i
e
l
l
v
o
r
h
a
n
d
e
n
,
a
b
e
r
d
u
r
c
h
d
i
e
g
r
o
￿
e
n
z
w
i
l
l
i
n
g
s
b
e
d
i
n
g
t
e
n
F
e
h
l
e
r
b
e
i
d
e
n
b
e
o
b
a
c
h
t
e
t
e
n
I
n
t
e
n
s
i
t
￿
a
t
e
n
v
e
r
d
e
c
k
t
w
u
r
d
e
n
.
4
.
3
A
n
d
e
n
G
r
e
n
z
e
n
d
e
r
P
r
o
t
e
i
n
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
e
D
i
e
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
d
e
s
A
p
o
e
n
z
y
m
s
a
u
s
M
.
k
a
n
d
l
e
r
i
g
e
s
t
a
l
t
e
t
e
s
i
c
h
￿
a
u
￿
e
r
s
t
s
c
h
w
i
e
-
r
i
g
,
w
a
s
s
i
c
h
u
n
t
e
r
a
n
d
e
r
e
m
d
a
r
i
n
a
u
s
d
r
￿
u
c
k
t
,
d
a
￿
z
w
i
s
c
h
e
n
d
e
m
M
A
D
-
E
x
p
e
r
i
m
e
n
t
u
n
d
d
e
m
e
r
s
t
e
n
M
o
d
e
l
l
e
i
n
Z
e
i
t
r
a
u
m
v
o
n
m
e
h
r
a
l
s
6
M
o
n
a
t
e
n
l
a
g
.
U
r
s
p
r
￿
u
n
g
l
i
c
h
w
u
r
d
e
n
d
i
e
S
c
h
w
i
e
r
i
g
k
e
i
t
e
n
v
o
r
a
l
l
e
m
a
u
f
d
i
e
b
e
g
r
e
n
z
t
e
Q
u
a
l
i
t
￿
a
t
d
e
r
K
r
i
s
t
a
l
l
e
u
n
d
d
e
n
s
t
a
r
k
e
n
S
t
r
a
h
l
e
n
s
c
h
a
d
e
n
i
m
V
e
r
l
a
u
f
d
e
s
M
A
D
-
E
x
p
e
r
i
m
e
n
t
e
s
z
u
r
￿
u
c
k
-
g
e
f
￿
u
h
r
t
,
b
e
i
d
e
m
t
r
o
t
z
g
r
￿
o
￿
t
e
r
B
e
m
￿
u
h
u
n
g
e
n
d
i
e
D
a
t
e
n
q
u
a
l
i
t
￿
a
t
f
￿
u
r
d
i
e
z
w
e
i
t
e
u
n
d
d
r
i
t
t
e
W
e
l
l
e
n
l
￿
a
n
g
e
s
t
a
r
k
a
b
n
i
m
m
t
.
E
i
n
e
g
r
o
￿
e
H
e
r
a
u
s
f
o
r
d
e
r
u
n
g
s
t
e
l
l
t
e
z
w
e
i
f
e
l
l
o
s
a
u
c
h
d
i
e
G
r
￿
o
￿
e
d
e
r
S
e
-
S
u
b
s
t
r
u
k
t
u
r
m
i
t
4
4
P
o
s
i
t
i
o
n
e
n
d
a
r
.
E
i
n
e
d
e
r
a
r
t
g
r
o
￿
e
S
u
b
s
t
r
u
k
t
u
r
k
a
n
n
m
i
t
t
r
a
d
i
t
i
o
n
e
l
l
e
n
P
a
t
t
e
r
s
o
n
-
M
e
t
h
o
d
e
n
n
i
c
h
t
g
e
l
￿
o
s
t
w
e
r
d
e
n
.
A
l
l
e
r
d
i
n
g
s
w
u
r
d
e
a
u
c
h
m
i
t
t
e
l
s
S
h
a
k
e
-
a
n
d
-
B
a
k
e
n
u
r
e
i
n
e
p
a
r
t
i
e
l
l
e
S
u
b
s
t
r
u
k
t
u
r
e
r
h
a
l
t
e
n
,
w
a
s
a
u
f
d
i
e
O
x
i
d
a
t
i
o
n
s
e
m
p
￿
n
d
l
i
c
h
k
e
i
t
v
o
n
S
e
l
e
n
z
u
r
￿
u
c
k
-
g
e
f
￿
u
h
r
t
w
u
r
d
e
.
D
i
e
f
￿
u
r
M
A
D
-
E
x
p
e
r
i
m
e
n
t
e
v
e
r
w
e
n
d
e
t
e
K
-
K
a
n
t
e
d
e
s
r
e
l
a
t
i
v
l
e
i
c
h
t
e
n
E
l
e
m
e
n
t
e
s
S
e
-
l
e
n
i
s
t
i
n
h
￿
o
h
e
r
e
m
M
a
￿
e
v
o
m
O
x
i
d
a
t
i
o
n
s
z
u
s
t
a
n
d
a
b
h
￿
a
n
g
i
g
a
l
s
e
t
w
a
d
i
e
L
-
K
a
n
t
e
n
v
o
n
S
c
h
w
e
r
m
e
t
a
l
l
e
n
.
D
i
e
O
x
i
d
a
t
i
o
n
v
o
n
S
e
M
e
t
k
a
n
n
e
i
n
P
r
o
b
l
e
m
f
￿
u
r
e
i
n
e
S
t
r
u
k
t
u
r
b
e
s
t
i
m
-
m
u
n
g
m
i
t
t
e
l
s
M
A
D
d
a
r
s
t
e
l
l
e
n
,
w
e
i
l
s
i
c
h
d
a
b
e
i
s
o
w
o
h
l
d
i
e
P
o
s
i
t
i
o
n
a
l
s
a
u
c
h
d
i
e
F
o
r
m
d
e
r
A
b
s
o
r
p
t
i
o
n
s
k
a
n
t
e
v
e
r
￿
a
n
d
e
r
t
,
w
a
s
d
i
e
g
e
m
e
s
s
e
n
e
n
a
n
o
m
a
l
e
n
S
i
g
n
a
l
e
v
e
r
s
c
h
l
e
c
h
t
e
r
n
k
a
n
n
[
1
3
4
]
.
T
y
p
i
s
c
h
e
r
w
e
i
s
e
s
i
n
d
n
i
c
h
t
a
l
l
e
,
s
o
n
d
e
r
n
n
u
r
b
e
s
t
i
m
m
t
e
S
e
l
e
n
p
o
s
i
t
i
o
n
e
n
b
e
t
r
o
￿
e
n
.
E
s
w
u
r
d
e
n
F
￿
a
l
l
e
b
e
s
c
h
r
i
e
b
e
n
,
i
n
d
e
n
e
n
e
r
s
t
d
i
e
i
n
d
i
v
i
d
u
e
l
l
e
V
e
r
f
e
i
n
e
r
u
n
g
d
e
r
r
e
a
l
e
n
u
n
d
i
m
a
g
i
n
￿
a
r
e
n
K
o
m
p
o
n
e
n
t
e
n
d
e
r
a
n
o
m
a
l
e
n
S
t
r
e
u
f
a
k
t
o
r
e
n
f
￿
u
r
d
i
e
e
i
n
z
e
l
n
e
n
S
e
l
e
n
p
o
s
i
t
i
o
n
e
n
z
u
e
i
n
e
r
i
n
t
e
r
p
r
e
t
i
e
r
b
a
r
e
n
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
f
￿
u
h
r
t
e
[
1
3
5
]
.
A
n
d
e
r
e
r
s
e
i
t
s
b
e
s
i
t
z
t
o
x
i
d
i
e
r
t
e
s
S
e
M
e
t
d
u
r
c
h
d
i
e
a
u
s
g
e
p
r
￿
a
g
t
e
r
e
w
h
i
t
e
l
i
n
e
n
a
h
e
d
e
r
A
b
s
o
r
p
t
i
o
n
s
k
a
n
t
e
s
o
g
a
r
b
e
s
s
e
r
e
a
n
o
m
a
l
e
S
t
r
e
u
e
i
g
e
n
s
c
h
a
f
t
e
n
a
l
s
d
i
e
r
e
d
u
z
i
e
r
t
e
F
o
r
m
[
1
3
6
]
,
s
o
d
a
￿
d
i
e
g
e
z
i
e
l
t
e
v
o
l
l
s
t
￿
a
n
d
i
g
e
O
x
i
d
a
t
i
o
n
e
i
n
e
s
P
r
o
t
e
i
n
k
r
i
s
t
a
l
l
s
e
t
w
a
m
i
t
H
2
O
2
i
n
e
i
n
i
g
e
n
F
￿
a
l
l
e
n
e
s
s
e
n
t
i
e
l
l
f
￿
u
r
S
t
r
u
k
t
u
r
b
e
s
t
i
m
u
n
g
e
n
w
a
r
[
1
3
7
,
1
3
8
]
.
W
i
e
s
i
c
h
a
l
l
e
r
d
i
n
g
s
i
m
F
a
l
l
e
d
e
r
H
m
d
s
p
￿
a
t
e
r
h
e
r
a
u
s
s
t
e
l
l
t
e
,
l
i
e
f
e
r
t
e
d
i
e
M
A
D
-
P
h
a
s
i
e
-
r
u
n
g
m
i
t
t
e
l
s
S
H
A
R
P
n
a
c
h
D
i
c
h
t
e
m
o
d
i
￿
k
a
t
i
o
n
r
e
c
h
t
g
u
t
e
P
h
a
s
e
n
i
n
f
o
r
m
a
t
i
o
n
.
D
a
￿
d
i
e
D
i
c
h
t
e
m
o
d
i
￿
k
a
t
i
o
n
d
e
r
a
r
t
i
g
e
￿
e
k
t
i
v
w
a
r
,
h
￿
a
n
g
t
a
u
c
h
d
a
m
i
t
z
u
s
a
m
e
n
,
d
a
￿
d
i
e
B
e
i
t
r
￿
a
g
e
d
e
r
z
w
e
i
t
e
n
W
e
l
l
e
n
l
￿
a
n
g
e
f
￿
u
r
d
i
e
V
e
r
f
e
i
n
e
r
u
n
g
m
i
t
S
H
A
R
P
s
e
h
r
g
e
r
i
n
g
w
a
r
e
n
.
D
a
m
i
t
n
￿
a
h
e
r
t
s
i
c
h
d
i
e
S
i
t
u
a
t
i
o
n
d
e
m
F
a
l
l
e
i
n
e
s
S
A
D
-
E
x
p
e
r
i
m
e
n
t
e
s
a
n
,
b
e
i
d
e
m
d
i
e
D
i
c
h
t
e
m
o
-
d
i
￿
k
a
t
i
o
n
e
s
s
e
n
t
i
e
l
l
f
￿
u
r
g
u
t
e
P
h
a
s
e
n
i
s
t
[
1
3
9
]
.7
2
D
i
e
g
r
o
￿
e
n
S
c
h
w
i
e
r
i
g
k
e
i
t
e
n
b
e
i
d
e
r
I
n
t
e
r
p
r
e
t
a
t
i
o
n
d
e
r
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
i
s
t
d
a
h
e
r
v
o
r
-
w
i
e
g
e
n
d
a
u
f
d
i
e
u
n
g
e
w
￿
o
h
n
l
i
c
h
e
t
h
e
r
m
i
s
c
h
e
F
l
e
x
i
b
i
l
i
t
￿
a
t
d
e
s
A
p
o
p
r
o
t
e
i
n
s
z
u
r
￿
u
c
k
z
u
f
￿
u
h
r
e
n
.
V
o
r
d
i
e
s
e
m
H
i
n
t
e
r
g
r
u
n
d
e
r
s
c
h
e
i
n
t
d
e
r
E
r
f
o
l
g
d
e
r
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
b
e
m
e
r
k
e
n
s
-
w
e
r
t
.
Z
w
a
r
w
u
r
d
e
n
e
i
n
z
e
l
n
e
S
t
r
u
k
t
u
r
e
n
m
i
t
￿
a
h
n
l
i
c
h
h
o
h
e
n
T
e
m
p
e
r
a
t
u
r
f
a
k
t
o
r
e
n
b
e
s
c
h
r
i
e
-
b
e
n
(
s
i
e
h
e
4
.
4
)
,
a
b
e
r
h
i
e
r
h
a
n
d
e
l
t
e
s
s
i
c
h
u
m
￿
u
b
e
r
w
i
e
g
e
n
d
h
e
l
i
k
a
l
e
S
t
r
u
k
t
u
r
e
n
,
w
a
s
d
i
e
I
n
t
e
r
p
r
e
t
a
t
i
o
n
d
e
r
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
w
e
s
e
n
t
l
i
c
h
v
e
r
e
i
n
f
a
c
h
t
.
F
￿
u
r
d
i
e
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
v
o
n
H
m
d
a
u
s
M
.
k
a
n
d
l
e
r
i
m
i
t
t
e
l
s
S
A
D
/
M
A
D
-
T
e
c
h
n
i
-
k
e
n
,
w
i
e
s
i
e
i
n
d
i
e
s
e
r
A
r
b
e
i
t
b
e
s
c
h
r
i
e
b
e
n
w
u
r
d
e
,
w
a
r
e
n
f
o
l
g
e
n
d
e
P
u
n
k
t
e
e
s
s
e
n
t
i
e
l
l
:
￿
O
p
t
i
m
i
e
r
u
n
g
d
e
r
K
r
i
s
t
a
l
l
e
d
u
r
c
h
M
i
c
r
o
s
e
e
d
i
n
g
￿
D
a
t
e
n
s
a
m
m
l
u
n
g
a
n
e
i
n
e
r
h
o
c
h
i
n
t
e
n
s
i
v
e
n
S
y
n
c
h
r
o
t
r
o
n
q
u
e
l
l
e
d
e
r
d
r
i
t
t
e
n
G
e
n
e
r
a
t
i
o
n
￿
n
e
u
e
d
i
r
e
k
t
e
M
e
t
h
o
d
e
n
m
i
t
D
u
a
l
-
S
p
a
c
e
-
R
e
￿
n
e
m
e
n
t
(
S
n
B
,
S
H
E
L
X
D
)
f
￿
u
r
d
i
e
B
e
-
s
t
i
m
m
u
n
g
g
r
o
￿
e
r
S
u
b
s
t
r
u
k
t
u
r
e
n
￿
M
a
x
i
m
u
m
-
l
i
k
e
l
i
h
o
o
d
-
P
h
a
s
i
e
r
u
n
g
m
i
t
S
H
A
R
P
N
o
c
h
v
o
r
w
e
n
i
g
e
n
J
a
h
r
e
n
w
￿
a
r
e
d
i
e
s
e
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
d
a
m
i
t
u
n
m
￿
o
g
l
i
c
h
g
e
w
e
s
e
n
,
w
e
i
l
e
i
n
i
g
e
d
e
r
g
e
n
a
n
n
t
e
n
t
e
c
h
n
i
s
c
h
e
n
I
n
n
o
v
a
t
i
o
n
e
n
e
r
s
t
s
e
i
t
k
u
r
z
e
m
v
e
r
f
￿
u
g
b
a
r
s
i
n
d
;
d
i
e
s
t
r
i
￿
t
i
n
e
r
s
t
e
r
L
i
n
i
e
f
￿
u
r
d
i
e
S
h
a
k
e
-
a
n
d
-
B
a
k
e
-
M
e
t
h
o
d
e
n
z
u
.
4
.
4
E
i
n
e
"
h
e
i
￿
e
\
P
r
o
t
e
i
n
s
t
r
u
k
t
u
r
D
i
e
g
e
s
t
r
e
c
k
t
e
A
r
c
h
i
t
e
k
t
u
r
d
e
s
A
p
o
p
r
o
t
e
i
n
-
D
i
m
e
r
s
m
i
t
s
e
i
n
e
z
w
e
i
￿
e
x
i
b
l
e
n
V
e
r
b
i
n
d
u
n
g
e
n
b
e
w
i
r
k
t
s
e
i
n
e
u
n
g
e
w
￿
o
h
n
l
i
c
h
h
o
h
e
t
h
e
r
m
i
s
c
h
e
F
l
e
x
i
b
i
l
i
t
￿
a
t
.
D
e
r
d
u
r
c
h
s
c
h
n
i
t
t
l
i
c
h
e
T
e
m
p
e
r
a
t
u
r
f
a
k
t
o
r
a
l
l
e
r
A
t
o
m
e
l
i
e
g
t
f
￿
u
r
d
a
s
E
n
z
y
m
a
u
s
M
.
k
a
n
d
l
e
r
i
b
e
i
￿
8
5
￿
A
2
n
a
c
h
d
e
m
W
i
l
s
o
n
-
P
l
o
t
u
n
d
b
e
i
￿
8
3
￿
A
2
i
n
d
e
m
v
e
r
f
e
i
n
e
r
t
e
n
M
o
d
e
l
l
.
F
￿
u
r
e
i
n
e
n
a
n
d
e
r
e
n
D
a
t
e
n
s
a
t
z
(
D
a
t
e
n
s
a
t
z
7
i
n
T
a
b
e
l
l
e
9
)
l
i
e
g
t
d
e
r
n
a
c
h
d
e
r
W
i
l
s
o
n
-
S
t
a
t
i
s
t
i
k
a
b
g
e
s
c
h
￿
a
t
z
t
e
d
u
r
c
h
s
c
h
n
i
t
t
l
i
c
h
e
B
-
F
a
k
t
o
r
b
e
i
9
1
￿
A
2
.
D
e
r
a
r
t
h
o
h
e
T
e
m
p
e
r
a
t
u
r
f
a
k
t
o
r
e
n
s
i
n
d
￿
a
u
￿
e
r
s
t
u
n
g
e
w
￿
o
h
n
l
i
c
h
(
t
y
p
i
s
c
h
e
W
e
r
t
e
f
￿
u
r
P
r
o
-
t
e
i
n
s
t
r
u
k
t
u
r
e
n
l
i
e
g
e
n
b
e
i
1
0
{
4
0
￿
A
2
)
u
n
d
w
u
r
d
e
n
b
i
s
h
e
r
e
r
s
t
i
n
s
e
h
r
w
e
n
i
g
e
n
F
￿
a
l
l
e
n
b
e
o
b
-
a
c
h
t
e
t
,
e
t
w
a
f
￿
u
r
e
i
n
e
n
m
e
c
h
a
n
o
s
e
n
s
i
t
i
v
e
n
I
o
n
e
n
k
a
n
a
l
v
o
n
M
.
t
u
b
e
r
c
u
l
o
s
i
s
[
1
4
0
,
1
4
1
]
u
n
d
d
e
n
K
a
l
i
u
m
k
a
n
a
l
a
u
s
S
t
r
e
p
t
o
m
y
c
e
s
l
i
v
i
d
a
n
s
[
1
4
2
]
.
M
a
n
k
a
n
n
d
a
v
o
n
a
u
s
g
e
h
e
n
,
d
a
￿
b
e
i
d
e
r
i
n
d
i
e
s
e
r
A
r
b
e
i
t
b
e
s
c
h
r
i
e
b
e
n
e
n
S
t
r
u
k
t
u
r
b
e
-
s
t
i
m
m
u
n
g
d
i
e
g
r
o
￿
e
F
l
e
x
i
b
i
l
i
t
￿
a
t
d
e
s
P
r
o
t
e
i
n
m
o
l
e
k
￿
u
l
s
i
n
d
e
r
v
e
r
w
e
n
d
e
t
e
n
K
r
i
s
t
a
l
l
f
o
r
m
,
d
i
e
s
i
c
h
i
n
d
i
e
s
e
n
"
a
s
t
r
o
n
o
m
i
s
c
h
e
n
\
B
-
F
a
k
t
o
r
e
n
a
u
s
d
r
￿
u
c
k
t
,
j
e
d
e
n
e
i
n
z
e
l
n
e
n
S
c
h
r
i
t
t
a
u
-
￿
e
r
o
r
d
e
n
t
l
i
c
h
k
o
m
p
l
i
z
i
e
r
t
h
a
t
,
v
o
n
d
e
r
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
￿
u
b
e
r
d
i
e
S
u
b
s
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
u
n
d
d
i
e
V
e
r
f
e
i
n
e
r
u
n
g
d
e
r
S
c
h
w
e
r
a
t
o
m
p
a
r
a
m
e
t
e
r
b
i
s
h
i
n
z
u
r
I
n
t
e
r
p
r
e
t
a
t
i
o
n
d
e
r
E
l
e
k
t
r
o
-
n
e
n
d
i
c
h
t
e
.
E
i
n
e
w
e
i
t
e
r
e
K
o
n
s
e
q
u
e
n
z
e
r
g
i
b
t
s
i
c
h
f
￿
u
r
d
i
e
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
V
e
r
f
e
i
n
e
r
u
n
g
.
D
i
e
i
n
d
e
r
K
r
i
s
t
a
l
l
o
g
r
a
p
h
i
e
￿
u
b
l
i
c
h
e
r
w
e
i
s
e
v
e
r
w
e
n
d
e
t
e
n
V
e
r
f
e
i
n
e
r
u
n
g
s
m
e
t
h
o
d
e
n
s
i
n
d
n
u
r4
.
4
E
i
n
e
"
h
e
i
￿
e
\
P
r
o
t
e
i
n
s
t
r
u
k
t
u
r
7
3
u
n
z
u
r
e
i
c
h
e
n
d
i
n
d
e
r
L
a
g
e
,
d
i
e
s
e
s
p
e
z
i
e
l
l
e
u
n
d
g
r
a
v
i
e
r
e
n
d
e
F
o
r
m
d
e
r
F
e
h
l
o
r
d
n
u
n
g
z
u
b
e
h
a
n
d
e
l
n
.
S
o
k
o
n
n
t
e
n
i
m
z
i
t
i
e
r
t
e
n
B
e
i
s
p
i
e
l
d
e
s
m
e
c
h
a
n
o
s
e
n
s
i
t
i
v
e
n
K
a
n
a
l
s
[
1
4
0
]
n
u
r
u
n
t
e
r
g
l
e
i
c
h
-
z
e
i
t
i
g
e
r
V
e
r
w
e
n
d
u
n
g
m
e
h
r
e
r
e
r
M
o
d
e
l
l
e
i
n
d
e
r
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
n
V
e
r
f
e
i
n
e
r
u
n
g
[
1
4
3
]
{
[
1
4
5
]
R
-
W
e
r
t
e
v
o
n
u
n
t
e
r
4
0
%
e
r
h
a
l
t
e
n
w
e
r
d
e
n
.
V
e
r
m
u
t
l
i
c
h
w
i
r
d
a
u
c
h
i
m
F
a
l
l
e
d
e
r
h
i
e
r
d
i
s
k
u
t
i
e
r
t
e
n
S
t
r
u
k
t
u
r
n
u
r
d
i
e
V
e
r
w
e
n
d
u
n
g
m
e
h
r
e
r
e
r
M
o
d
e
l
l
e
z
u
m
i
n
d
e
s
t
f
￿
u
r
T
e
i
l
e
d
e
r
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
u
n
t
e
r
g
l
e
i
c
h
z
e
i
t
i
g
e
r
A
n
w
e
n
d
u
n
g
s
t
r
i
k
t
e
r
N
C
S
-
R
e
s
t
r
a
i
n
t
s
z
u
a
k
z
e
p
-
t
a
b
l
e
n
V
e
r
f
e
i
n
e
r
u
n
g
s
s
t
a
t
i
s
t
i
k
e
n
f
￿
u
h
r
e
n
.
L
e
t
z
t
e
n
d
l
i
c
h
b
e
d
e
u
t
e
t
d
a
s
a
b
e
r
e
i
n
e
p
r
o
b
l
e
m
a
t
i
-
s
c
h
e
￿
U
b
e
r
p
a
r
a
m
e
t
r
i
s
i
e
r
u
n
g
d
e
r
V
e
r
f
e
i
n
e
r
u
n
g
;
e
i
n
e
i
n
z
i
g
e
s
M
o
d
e
l
l
k
a
n
n
d
i
e
b
e
o
b
a
c
h
t
e
t
e
n
D
a
t
e
n
n
i
c
h
t
e
r
k
l
￿
a
r
e
n
,
f
￿
u
r
d
i
e
z
u
v
e
r
l
￿
a
s
s
i
g
e
A
b
l
e
i
t
u
n
g
m
e
h
r
e
r
e
r
M
o
d
e
l
l
e
i
s
t
d
i
e
Z
a
h
l
d
e
r
b
e
o
b
a
c
h
t
e
t
e
n
D
a
t
e
n
z
u
g
e
r
i
n
g
.
Z
w
e
i
f
e
l
l
o
s
k
a
n
n
m
a
n
n
i
c
h
t
a
u
s
s
c
h
l
i
e
￿
e
n
,
d
a
￿
d
i
e
v
e
r
w
e
n
d
e
t
e
K
r
i
s
t
a
l
l
f
o
r
m
e
i
n
e
n
E
i
n
￿
u
￿
a
u
f
d
i
e
g
r
o
￿
e
b
e
o
b
a
c
h
t
e
t
e
F
l
e
x
i
b
i
l
i
t
￿
a
t
d
e
s
H
m
d
-
M
o
l
e
k
￿
u
l
s
h
a
t
;
a
l
l
e
r
d
i
n
g
s
s
c
h
e
i
n
t
d
i
e
s
e
d
o
c
h
e
i
n
e
i
n
t
r
i
n
s
i
s
c
h
e
E
i
g
e
n
s
c
h
a
f
t
d
e
s
M
o
l
e
k
￿
u
l
s
z
u
s
e
i
n
.
A
b
g
e
s
e
h
e
n
v
o
n
d
e
n
m
e
t
h
o
d
i
s
c
h
e
n
S
c
h
w
i
e
r
i
g
k
e
i
t
e
n
,
d
i
e
s
i
c
h
a
u
s
d
i
e
s
e
r
u
n
g
e
w
￿
o
h
n
l
i
c
h
e
n
E
i
g
e
n
s
c
h
a
f
t
e
r
g
e
b
e
n
,
s
t
e
l
l
t
s
i
c
h
d
i
e
F
r
a
g
e
n
a
c
h
e
i
n
e
r
f
u
n
k
t
i
o
n
e
l
l
e
n
R
e
l
e
v
a
n
z
d
e
r
e
n
o
r
m
e
n
F
l
e
x
i
b
i
l
i
t
￿
a
t
.
D
a
e
s
s
i
c
h
h
i
e
r
b
e
i
u
m
d
i
e
"
l
e
e
r
e
\
S
t
r
u
k
t
u
r
o
h
n
e
d
e
n
f
￿
u
r
d
i
e
k
a
t
a
l
y
t
i
s
c
h
e
F
u
n
k
t
i
o
n
b
e
n
￿
o
t
i
g
t
e
n
C
o
f
a
k
t
o
r
u
n
d
o
h
n
e
d
a
s
S
u
b
s
t
r
a
t
h
a
n
d
e
l
t
,
e
r
s
c
h
e
i
n
t
e
s
a
l
s
s
e
h
r
w
a
h
r
s
c
h
e
i
n
-
l
i
c
h
,
d
a
￿
d
i
e
B
i
n
d
u
n
g
d
e
s
C
o
f
a
k
t
o
r
s
(
u
n
d
u
n
t
e
r
U
m
s
t
￿
a
n
d
e
n
z
u
s
￿
a
t
z
l
i
c
h
d
i
e
B
i
n
d
u
n
g
d
e
s
S
u
b
s
t
r
a
t
e
s
)
m
i
t
e
i
n
e
r
K
o
n
f
o
r
m
a
t
i
o
n
s
￿
a
n
d
e
r
u
n
g
u
n
d
S
t
a
b
i
l
i
s
i
e
r
u
n
g
d
e
r
S
t
r
u
k
t
u
r
v
e
b
u
n
-
d
e
n
i
s
t
.
E
i
n
e
s
o
l
c
h
e
K
o
n
f
o
r
m
a
t
i
o
n
s
￿
a
n
d
e
r
u
n
g
k
￿
o
n
n
t
e
z
u
r
s
t
￿
a
r
k
e
r
e
n
A
n
e
i
n
a
n
d
e
r
l
a
g
e
r
u
n
g
d
e
r
b
e
i
d
e
n
D
o
m
￿
a
n
e
n
f
￿
u
h
r
e
n
,
w
o
d
u
r
c
h
m
￿
o
g
l
i
c
h
e
r
w
e
i
s
e
e
i
n
e
k
a
t
a
l
y
t
i
s
c
h
e
T
a
s
c
h
e
i
m
I
n
-
t
e
r
d
o
m
￿
a
n
e
n
b
e
r
e
i
c
h
g
e
b
i
l
d
e
t
w
i
r
d
.
D
a
b
e
i
w
￿
u
r
d
e
d
e
m
L
i
n
k
e
r
b
e
r
e
i
c
h
e
i
n
e
G
e
l
e
n
k
f
u
n
k
t
i
o
n
z
u
k
o
m
m
e
n
.
O
r
i
e
n
t
i
e
r
u
n
g
u
n
d
G
e
s
t
a
l
t
d
e
s
z
e
n
t
r
a
l
e
n
H
e
l
i
x
b
￿
u
n
d
e
l
s
l
e
g
e
n
d
e
n
V
e
r
d
a
c
h
t
n
a
h
e
,
d
a
￿
d
i
e
s
e
s
e
i
n
e
s
o
l
c
h
e
G
e
l
e
n
k
f
u
n
k
t
i
o
n
z
u
s
￿
a
t
z
l
i
c
h
u
n
t
e
r
s
t
￿
u
t
z
e
n
k
￿
o
n
n
t
e
.
E
s
d
r
￿
a
n
g
t
s
i
c
h
n
u
n
d
i
e
F
r
a
g
e
a
u
f
,
o
b
d
i
e
i
m
F
a
l
l
e
d
e
s
H
o
l
o
p
r
o
t
e
i
n
s
a
u
s
M
.
m
a
r
b
u
r
-
g
e
n
s
i
s
b
e
o
b
a
c
h
t
e
t
e
n
B
-
F
a
k
t
o
r
e
n
d
e
u
t
l
i
c
h
g
e
r
i
n
g
e
r
a
u
s
f
a
l
l
e
n
.
F
￿
u
r
d
e
n
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
K
r
i
s
t
a
l
l
,
d
e
s
s
e
n
D
a
t
e
n
f
￿
u
r
d
e
n
M
o
l
e
k
u
l
a
r
e
n
E
r
s
a
t
z
u
n
d
e
i
n
e
e
r
s
t
e
V
e
r
f
e
i
n
e
r
u
n
g
v
e
r
w
e
n
-
d
e
t
w
u
r
d
e
n
,
l
i
e
g
t
d
e
r
m
i
t
t
l
e
r
e
a
u
s
d
e
m
W
i
l
s
o
n
-
P
l
o
t
v
o
r
h
e
r
g
e
s
a
g
t
e
B
-
F
a
k
t
o
r
b
e
i
8
0
￿
A
u
n
d
d
a
m
i
t
f
a
s
t
s
o
h
o
c
h
w
i
e
i
m
F
a
l
l
e
d
e
s
A
p
o
p
r
o
t
e
i
n
s
a
u
s
M
.
k
a
n
d
l
e
r
i
.
D
i
e
s
i
s
t
e
i
n
s
e
h
r
w
i
c
h
t
i
g
e
r
B
e
l
e
g
d
a
f
￿
u
r
,
d
a
￿
d
i
e
h
o
h
e
n
B
-
F
a
k
t
o
r
e
n
a
u
c
h
d
o
r
t
n
i
c
h
t
i
n
e
r
s
t
e
r
L
i
n
i
e
a
u
s
d
e
r
K
r
i
s
t
a
l
l
p
a
c
k
u
n
g
r
e
s
u
l
t
i
e
r
e
n
,
d
i
e
i
n
d
e
n
b
e
i
d
e
n
K
r
i
s
t
a
l
l
f
o
r
m
e
n
s
e
h
r
v
e
r
s
c
h
i
e
d
e
n
i
s
t
.
E
s
i
s
t
n
i
c
h
t
k
l
a
r
,
o
b
d
e
r
C
o
f
a
k
t
o
r
b
e
i
d
e
r
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
u
n
t
e
r
a
e
r
o
b
e
n
B
e
d
i
n
g
u
n
g
e
n
￿
u
b
e
r
h
a
u
p
t
i
m
m
e
r
g
e
b
u
n
d
e
n
b
l
e
i
b
t
.
I
n
d
e
r
e
r
s
t
e
n
f
￿
u
r
H
m
d
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
b
e
r
e
c
h
-
n
e
t
e
n
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
k
o
n
n
t
e
k
e
i
n
H
i
n
w
e
i
s
a
u
f
s
e
i
n
e
A
n
w
e
s
e
n
h
e
i
t
g
e
f
u
n
d
e
n
w
e
r
d
e
n
.
S
c
h
l
i
e
￿
l
i
c
h
s
p
r
e
c
h
e
n
d
i
e
E
r
g
e
b
n
i
s
s
e
d
e
r
a
n
a
l
y
t
i
s
c
h
e
n
G
e
l
￿
l
t
r
a
t
i
o
n
(
A
b
b
.
9
)
e
i
n
e
r
a
e
r
o
-
b
e
n
E
n
z
y
m
p
r
o
b
e
f
￿
u
r
d
i
e
M
￿
o
g
l
i
c
h
k
e
i
t
,
d
a
￿
d
e
r
g
e
b
u
n
d
e
n
e
C
o
f
a
k
t
o
r
i
n
G
e
g
e
n
w
a
r
t
v
o
n
S
a
u
e
r
s
t
o
￿
v
e
r
l
o
r
e
n
g
e
h
e
n
k
a
n
n
.
W
i
e
s
i
e
h
t
e
s
n
u
n
f
￿
u
r
a
n
d
e
r
e
D
a
t
e
n
s
￿
a
t
z
e
a
u
s
?
D
i
e
s
e
F
r
a
g
e
w
i
r
d
z
u
n
￿
a
c
h
s
t
e
i
n
m
a
l
d
a
-
d
u
r
c
h
k
o
m
p
l
i
z
i
e
r
t
,
d
a
￿
v
o
r
a
b
n
i
c
h
t
v
￿
o
l
l
i
g
a
u
g
e
s
c
h
l
o
s
s
e
n
w
e
r
d
e
n
k
a
n
n
,
d
a
￿
d
e
r
Z
w
i
l
-
l
i
n
g
s
c
h
a
r
a
k
t
e
r
d
e
r
m
e
i
s
t
e
n
D
a
t
e
n
s
￿
a
t
z
e
z
u
s
y
s
t
e
m
a
t
i
s
c
h
e
n
F
e
h
l
e
r
n
b
e
i
d
e
n
v
o
r
h
e
r
g
e
s
a
g
-
t
e
n
m
i
t
t
l
e
r
e
n
T
e
m
p
e
r
a
t
u
r
f
a
k
t
o
r
e
n
f
￿
u
h
r
t
,
d
e
n
n
d
i
e
s
e
D
a
t
e
n
b
e
s
i
z
e
n
e
i
n
e
a
n
o
m
a
l
e
I
n
t
e
n
-7
4
s
i
t
￿
a
t
s
v
e
r
t
e
i
l
u
n
g
(
s
i
e
h
e
4
.
2
)
.
G
l
￿
u
c
k
l
i
c
h
e
r
w
e
i
s
e
k
o
n
n
t
e
n
w
￿
a
h
r
e
n
d
d
e
r
P
r
o
m
o
t
i
o
n
g
e
n
￿
u
g
e
n
d
D
a
t
e
n
s
￿
a
t
z
e
g
e
s
a
m
m
e
l
t
w
e
r
d
e
n
,
u
m
d
i
e
s
e
n
E
￿
e
k
t
z
u
e
v
a
l
u
i
e
r
e
n
.
S
o
i
s
t
e
t
w
a
d
e
r
W
i
l
s
o
n
B
-
F
a
k
t
o
r
f
￿
u
r
d
i
e
M
i
-
k
r
o
k
r
i
s
t
a
l
l
e
d
e
s
j
H
m
d
-
F
r
a
g
m
e
n
t
e
s
i
n
d
e
n
b
e
i
d
e
n
F
￿
a
l
l
e
n
d
e
r
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n
u
n
d
d
e
r
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
n
a
h
e
z
u
i
d
e
n
t
i
s
c
h
(
￿
4
8
￿
A
2
)
.
I
n
t
e
r
e
s
s
a
n
t
e
r
w
e
i
s
e
s
c
h
e
i
n
e
n
d
i
e
b
e
i
H
m
d
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
f
￿
u
r
v
e
r
s
c
h
i
e
d
e
n
e
D
a
-
t
e
n
s
￿
a
t
z
e
b
e
o
b
a
c
h
t
e
t
e
n
B
-
F
a
k
t
o
r
e
n
e
i
n
e
r
b
i
m
o
d
a
l
e
n
V
e
r
t
e
i
l
u
n
g
z
u
g
e
h
o
r
c
h
e
n
,
m
i
t
e
i
n
e
r
G
r
u
p
p
e
u
m
4
0
￿
A
2
(
z
.
B
.
D
a
t
e
n
s
a
t
z
8
i
n
T
a
b
e
l
l
e
1
m
i
t
3
8
￿
A
2
)
u
n
d
e
i
n
e
r
G
r
u
p
p
e
u
m
8
0
￿
A
2
(
z
.
B
.
D
a
t
e
n
s
a
t
z
6
i
n
T
a
b
e
l
l
e
5
m
i
t
7
5
￿
A
2
)
.
B
e
i
d
e
g
e
n
a
n
n
t
e
n
D
a
t
e
n
s
￿
a
t
z
e
s
t
a
m
m
e
n
v
o
n
p
e
r
f
e
k
t
e
n
m
e
r
o
h
e
d
r
a
l
e
n
Z
w
i
l
l
i
n
g
e
n
.
A
u
c
h
w
e
n
n
d
i
e
m
e
i
s
t
e
n
v
e
r
f
￿
u
g
b
a
r
e
n
D
a
t
e
n
s
￿
a
t
z
e
a
n
s
c
h
w
e
r
a
t
o
m
b
e
h
a
n
d
e
l
t
e
n
K
r
i
s
t
a
l
l
e
n
g
e
m
e
s
s
e
n
w
u
r
d
e
n
,
b
e
￿
n
d
e
n
s
i
c
h
i
n
d
e
r
G
r
u
p
p
e
m
i
t
n
i
e
d
r
i
g
e
m
B
-
F
a
k
t
o
r
a
u
c
h
u
n
b
e
h
a
n
d
e
l
t
e
K
r
i
s
t
a
l
l
e
,
s
o
d
a
￿
e
s
s
i
c
h
n
i
c
h
t
u
m
e
i
n
e
n
E
￿
e
k
t
d
e
r
S
c
h
w
e
r
a
t
o
m
b
i
n
d
u
n
g
h
a
n
d
e
l
n
k
a
n
n
.
E
r
i
s
t
a
u
c
h
n
i
c
h
t
d
a
v
o
n
a
b
h
￿
a
n
g
i
g
,
o
b
d
i
e
v
e
r
z
w
i
l
-
l
i
n
g
t
e
n
D
a
t
e
n
i
n
d
e
r
a
p
p
a
r
e
n
t
e
n
o
d
e
r
d
e
r
w
a
h
r
e
n
R
a
u
m
g
r
u
p
p
e
p
r
o
z
e
s
s
i
e
r
t
w
e
r
d
e
n
.
E
s
s
t
e
l
l
t
s
i
c
h
a
l
s
o
d
i
e
F
r
a
g
e
,
o
b
d
i
e
U
n
t
e
r
s
c
h
i
e
d
e
b
e
i
d
e
n
b
e
o
b
a
c
h
t
e
t
e
n
B
-
F
a
k
t
o
r
e
n
m
￿
o
g
l
i
c
h
e
r
w
e
i
s
e
a
u
f
d
a
s
V
o
r
l
i
e
g
e
n
e
i
n
e
r
"
o
￿
e
n
e
n
\
b
z
w
.
"
g
e
s
c
h
l
o
s
s
e
n
e
n
\
F
o
r
m
(
o
h
n
e
b
z
w
.
m
i
t
g
e
b
u
n
d
e
n
e
m
C
o
f
a
k
t
o
r
)
z
u
r
￿
u
c
k
g
e
f
￿
u
h
r
t
w
e
r
d
e
n
k
a
n
n
.
D
a
s
w
￿
u
r
d
e
b
e
d
e
u
t
e
n
,
d
a
￿
d
i
e
i
n
d
i
e
s
e
r
A
r
b
e
i
t
g
e
l
￿
o
s
t
e
S
t
r
u
k
t
u
r
v
o
n
H
m
d
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
e
b
e
n
f
a
l
l
s
d
a
s
A
p
o
p
r
o
-
t
e
i
n
r
e
p
r
￿
a
s
e
n
t
i
e
r
t
,
u
n
d
d
a
￿
d
i
e
d
e
u
t
l
i
c
h
e
b
e
o
b
a
c
h
t
e
t
e
D
o
m
￿
a
n
e
n
b
e
w
e
g
u
n
g
e
h
e
r
a
u
f
d
i
e
K
r
i
s
t
a
l
l
p
a
c
k
u
n
g
a
l
s
a
u
f
d
i
e
B
i
n
d
u
n
g
d
e
s
C
o
f
a
k
t
o
r
s
z
u
r
￿
u
c
k
z
u
f
￿
u
h
r
e
n
i
s
t
.
E
i
n
e
K
o
n
f
o
r
m
a
-
t
i
o
n
s
￿
a
n
d
e
r
u
n
g
b
e
i
C
o
f
a
k
t
o
r
-
u
n
d
S
u
b
s
t
r
a
t
b
i
n
d
u
n
g
k
￿
o
n
n
t
e
a
l
s
o
d
u
r
c
h
a
u
s
n
o
c
h
d
e
u
t
l
i
c
h
e
r
a
u
s
f
a
l
l
e
n
.
I
n
t
e
r
e
s
s
a
n
t
w
￿
a
r
e
a
l
s
o
d
i
e
B
e
s
t
i
m
m
u
n
g
d
e
r
S
t
r
u
k
t
u
r
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
v
o
n
D
a
t
e
n
m
i
t
n
i
e
d
r
i
g
e
m
B
-
F
a
k
t
o
r
.
A
u
￿
e
r
d
e
m
w
i
r
d
z
u
￿
u
b
e
r
p
r
￿
u
f
e
n
s
e
i
n
,
w
i
e
s
i
c
h
D
a
t
e
n
v
o
n
a
n
e
r
o
b
g
e
z
￿
u
c
h
t
e
t
e
n
K
r
i
s
t
a
l
l
e
n
d
i
e
s
b
e
z
￿
u
g
l
i
c
h
v
e
r
h
a
l
t
e
n
.
4
.
5
B
i
n
d
u
n
g
s
o
r
t
e
v
o
n
C
o
f
a
k
t
o
r
u
n
d
S
u
b
s
t
r
a
t
E
s
s
t
e
l
l
t
s
i
c
h
d
i
e
F
r
a
g
e
,
i
n
w
i
e
w
e
i
t
d
i
e
b
e
o
b
a
c
h
t
e
t
e
m
o
l
e
k
u
l
a
r
e
A
r
c
h
i
t
e
k
t
u
r
d
e
s
H
m
d
-
A
p
o
p
r
o
t
e
i
n
s
b
r
a
u
c
h
b
a
r
e
H
y
p
o
t
h
e
s
e
n
b
e
z
￿
u
g
l
i
c
h
d
e
r
B
i
n
d
u
n
g
s
o
r
t
e
d
e
r
b
e
i
d
e
n
f
￿
u
r
d
i
e
K
a
-
t
a
l
y
s
e
b
e
n
￿
o
t
i
g
t
e
n
"
S
p
i
e
l
e
r
\
z
u
l
￿
a
￿
t
,
d
e
n
u
n
b
e
k
a
n
n
t
e
n
C
o
f
a
k
t
o
r
u
n
d
d
a
s
S
u
b
s
t
r
a
t
.
B
e
i
a
l
l
e
n
d
r
e
i
s
t
r
u
k
t
u
r
e
l
l
v
e
r
w
a
n
d
t
e
n
N
A
D
(
P
)
-
a
b
h
￿
a
n
g
i
g
e
n
E
n
z
y
m
e
n
(
s
.
3
.
4
)
i
s
t
g
e
-
s
i
c
h
e
r
t
,
d
a
￿
d
a
s
j
e
w
e
i
l
i
g
e
S
u
b
s
t
r
a
t
i
n
d
e
m
I
n
t
e
r
d
o
m
￿
a
n
e
n
b
e
r
e
i
c
h
z
w
i
s
c
h
e
n
d
e
r
C
o
e
n
z
y
m
-
b
i
n
d
e
n
d
e
n
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
u
n
d
e
i
n
e
r
h
e
l
i
k
a
l
e
n
C
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
b
i
n
d
e
t
.
E
i
n
i
n
t
e
r
e
s
s
a
n
t
e
r
B
e
z
u
g
e
r
g
i
b
t
s
i
c
h
z
u
e
i
n
e
m
d
i
e
s
e
r
E
n
z
y
m
e
,
d
e
r
A
c
e
t
o
h
y
d
r
o
x
y
s
￿
a
u
r
e
-
I
s
o
m
e
r
o
r
e
d
u
k
t
a
s
e
(
2
H
D
H
)
.
D
i
e
s
e
w
e
i
s
t
z
w
i
s
c
h
e
n
e
i
n
e
r
N
-
t
e
r
m
i
n
a
l
e
n
N
A
D
P
-
b
i
n
d
e
n
d
e
n
D
o
m
￿
a
n
e
m
i
t
e
i
n
e
m
a
c
h
t
s
t
r
￿
a
n
g
i
g
e
n
,
v
e
r
d
r
e
h
t
e
n
￿
-
F
a
l
t
b
l
a
t
t
u
n
d
d
e
r
C
-
t
e
r
m
i
n
a
l
e
n
h
e
l
i
-
c
a
l
e
n
D
o
m
￿
a
n
e
,
d
i
e
a
n
d
e
r
S
u
b
s
t
r
a
t
b
i
n
d
u
n
g
u
n
d
d
e
r
D
i
m
e
r
i
s
i
e
r
u
n
g
b
e
t
e
i
l
i
g
t
i
s
t
,
e
i
n
e
o
￿
e
n
b
a
r
￿
e
x
i
b
l
e
V
e
r
b
i
n
d
u
n
g
a
u
f
,
d
e
r
e
i
n
e
G
e
l
e
n
k
f
u
n
k
t
i
o
n
z
u
g
e
s
c
h
r
i
e
b
e
n
w
i
r
d
[
1
1
3
]
.
I
n
t
e
r
e
s
s
a
n
t
e
r
w
e
i
s
e
k
o
n
n
t
e
d
i
e
s
e
s
E
n
z
y
m
t
r
o
t
z
i
n
t
e
n
s
i
v
e
r
B
e
m
￿
u
h
u
n
g
e
n
n
u
r
i
m
K
o
m
-
p
l
e
x
m
i
t
d
e
m
C
o
f
a
k
t
o
r
N
A
D
P
H
u
n
d
e
i
n
e
m
A
n
a
l
o
g
o
n
d
e
s
￿
U
b
e
r
g
a
n
g
s
z
u
s
t
a
n
d
e
s
k
r
i
s
t
a
l
-
l
i
s
i
e
r
t
w
e
r
d
e
n
.
D
i
e
s
e
B
e
o
b
a
c
h
t
u
n
g
w
u
r
d
e
v
o
n
d
e
n
A
u
t
o
r
e
n
s
o
i
n
t
e
r
p
r
e
t
i
e
r
t
,
d
a
￿
d
i
e
i
m4
.
6
A
u
s
b
l
i
c
k
:
A
u
f
k
￿
a
r
u
n
g
d
e
s
K
a
t
a
l
y
s
e
m
e
c
h
a
n
i
s
m
u
s
7
5
K
o
m
p
l
e
x
b
e
o
b
a
c
h
t
e
t
e
I
n
t
e
r
a
k
t
i
o
n
z
w
i
s
c
h
e
n
d
e
n
D
o
m
￿
a
n
e
n
i
n
d
e
r
o
￿
e
n
e
n
F
o
r
m
e
n
t
f
￿
a
l
l
t
u
n
d
s
o
e
i
n
e
g
r
o
￿
e
F
l
e
x
i
b
i
l
i
t
￿
a
t
e
n
t
s
t
e
h
t
,
d
i
e
f
￿
u
r
d
i
e
B
i
n
d
u
n
g
v
o
n
C
o
f
a
k
t
o
r
u
n
d
S
u
b
s
t
r
a
t
e
s
s
e
n
t
i
e
l
l
i
s
t
.
E
s
i
s
t
g
u
t
v
o
r
s
t
e
l
l
b
a
r
,
d
a
￿
b
e
i
H
m
d
e
i
n
e
￿
a
h
n
l
i
c
h
e
S
i
t
u
a
t
i
o
n
v
o
r
l
i
e
g
t
.
A
u
s
d
e
r
A
r
c
h
i
t
e
k
t
u
r
d
e
s
H
m
d
-
D
i
m
e
r
s
f
o
l
g
t
f
a
s
t
z
w
i
n
g
e
n
d
,
d
a
￿
a
u
c
h
i
n
d
i
e
s
e
m
F
a
l
l
e
i
n
e
s
d
e
r
b
e
i
d
e
n
M
o
l
e
k
￿
u
l
e
m
e
h
r
a
n
d
e
r
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
,
d
a
s
a
n
d
e
r
e
m
e
h
r
i
m
I
n
t
e
r
d
o
m
￿
a
n
e
n
b
e
r
e
i
c
h
b
i
n
d
e
t
;
w
a
h
r
s
c
h
e
i
n
l
i
c
h
i
s
t
h
i
e
r
b
e
i
d
i
e
C
-
t
e
r
m
i
n
a
l
e
D
i
m
e
r
i
s
i
e
r
u
n
g
s
-
d
o
m
￿
a
n
e
a
n
d
e
r
B
i
l
d
u
n
g
e
i
n
e
r
k
a
t
a
l
y
t
i
s
c
h
e
n
T
a
s
c
h
e
b
e
t
e
i
l
i
g
t
.
B
e
i
n
￿
a
h
e
r
e
r
B
e
t
r
a
c
h
t
u
n
g
s
p
r
i
c
h
t
e
i
n
i
g
e
s
f
￿
u
r
e
i
n
e
B
i
n
d
u
n
g
d
e
s
C
o
f
a
k
t
o
r
s
a
n
d
e
r
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
u
n
d
d
e
s
S
u
b
s
t
r
a
t
e
s
i
m
I
n
t
e
r
d
o
m
￿
a
n
e
n
b
e
r
e
i
c
h
:
￿
D
a
s
c
h
a
r
a
k
t
e
r
i
s
t
i
s
c
h
e
F
a
l
t
u
n
g
s
m
o
t
i
v
i
n
d
e
r
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
,
d
a
s
d
e
n
v
o
n
N
A
D
(
P
)
-
b
i
n
d
e
n
d
e
n
P
r
o
t
e
i
n
e
n
b
e
k
a
n
n
t
e
n
M
o
t
i
v
e
n
s
t
a
r
k
￿
a
h
n
e
l
t
,
t
r
i
t
t
b
e
i
d
e
n
b
e
-
k
a
n
n
t
e
n
S
t
r
u
k
t
u
r
e
n
H
4
M
P
T
-
a
b
h
￿
a
n
g
i
g
e
r
E
n
z
y
m
e
(
F
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
[
1
8
]
,
C
y
c
l
o
-
h
y
d
r
o
l
a
s
e
[
1
9
]
u
n
d
M
e
t
h
y
l
e
n
-
H
4
M
P
T
-
R
e
d
u
k
t
a
s
e
[
2
0
]
)
n
i
c
h
t
a
u
f
.
￿
E
s
w
i
r
d
d
a
v
o
n
a
u
s
g
e
g
a
n
g
e
n
,
d
a
￿
d
i
e
I
n
t
e
r
a
k
t
i
o
n
H
4
M
P
T
-
a
b
h
￿
a
n
g
i
g
e
r
E
n
z
y
m
e
m
i
t
d
i
e
s
e
m
S
u
b
s
t
r
a
t
i
m
w
e
s
e
n
t
l
i
c
h
e
n
a
u
f
d
i
e
P
t
e
r
i
n
-
K
e
r
n
s
t
r
u
k
t
u
r
b
e
s
c
h
r
￿
a
n
k
t
i
s
t
,
w
￿
a
h
-
r
e
n
d
d
e
r
￿
e
x
i
b
l
e
R
e
s
t
d
e
s
M
o
l
e
k
￿
u
l
s
n
u
r
s
c
h
w
a
c
h
m
i
t
d
e
m
j
e
w
e
i
l
i
g
e
n
E
n
z
y
m
w
e
c
h
s
e
l
-
w
i
r
k
t
.
D
a
g
e
g
e
n
k
a
n
n
m
a
n
v
o
n
e
i
n
e
r
s
t
￿
a
r
k
e
r
e
n
B
i
n
d
u
n
g
e
i
n
e
s
C
o
f
a
k
t
o
r
s
a
u
s
g
e
h
e
n
.
I
m
F
a
l
l
e
d
e
r
H
m
d
i
s
t
d
e
r
C
o
f
a
k
t
o
r
g
r
o
￿
g
e
n
u
g
,
u
m
e
i
n
e
s
o
l
c
h
e
B
i
n
d
u
n
g
e
h
e
r
a
n
d
e
r
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
w
a
h
r
s
c
h
e
i
n
l
i
c
h
e
r
s
c
h
e
i
n
e
n
z
u
l
a
s
s
e
n
.
￿
D
i
e
r
e
i
n
e
A
n
a
l
o
g
i
e
z
u
N
A
D
(
P
)
-
u
n
d
F
l
a
v
i
n
-
b
i
n
d
e
n
d
e
n
E
n
z
y
m
e
n
,
b
e
i
d
e
n
e
n
d
e
r
C
o
f
a
k
t
o
r
e
i
n
e
p
e
r
m
a
n
e
n
t
g
e
b
u
n
d
e
n
e
p
r
o
s
t
h
e
t
i
s
c
h
e
G
r
u
p
p
e
d
a
r
s
t
e
l
l
t
.
￿
W
i
e
i
n
N
M
R
-
E
x
p
e
r
i
m
e
n
t
e
n
g
e
z
e
i
g
t
w
u
r
d
e
,
i
s
t
n
u
r
d
a
s
H
o
l
o
p
r
o
t
e
i
n
i
n
d
e
r
L
a
g
e
,
d
a
s
S
u
b
s
t
r
a
t
z
u
b
i
n
d
e
n
.
U
r
s
a
c
h
e
h
i
e
r
f
￿
u
r
k
￿
o
n
n
t
e
e
n
t
w
e
d
e
r
e
i
n
i
n
d
i
r
e
k
t
e
r
E
i
n
￿
u
￿
d
e
r
C
o
f
a
k
t
o
r
b
i
n
d
u
n
g
a
u
f
d
i
e
S
u
b
s
t
r
a
t
b
i
n
d
e
s
t
e
l
l
e
o
d
e
r
e
i
n
e
b
e
r
e
i
t
s
f
￿
u
r
d
i
e
B
i
n
d
u
n
g
b
e
n
￿
o
t
i
g
t
e
d
i
r
e
k
t
e
W
e
c
h
s
e
l
w
i
r
k
u
n
g
v
o
n
C
o
f
a
k
t
o
r
u
n
d
S
u
b
s
t
r
a
t
s
e
i
n
.
E
i
n
B
e
i
s
p
i
e
l
f
￿
u
r
e
i
n
e
s
o
l
c
h
e
d
i
r
e
k
t
e
I
n
t
e
r
a
k
t
i
o
n
i
s
t
d
i
e
F
4
2
0
H
2
:
N
A
D
P
+
-
O
x
i
d
o
r
e
d
u
k
t
a
s
e
[
1
1
4
]
,
b
e
i
d
e
r
d
a
s
S
u
b
s
t
r
a
t
F
4
2
0
￿
u
b
e
r
w
i
e
g
e
n
d
m
i
t
d
e
m
z
u
v
o
r
g
e
b
u
n
d
e
n
e
n
N
A
D
P
(
H
)
i
n
t
e
r
a
g
i
e
r
t
u
n
d
n
u
r
w
e
n
i
g
e
W
e
c
h
s
e
l
w
i
r
k
u
n
g
e
n
m
i
t
d
e
m
E
n
z
y
m
b
e
s
i
t
z
t
.
E
s
e
r
s
c
h
e
i
n
t
v
o
r
d
i
e
-
s
e
m
H
i
n
t
e
r
g
r
u
n
d
p
l
a
u
s
i
b
l
e
r
,
e
i
n
e
n
u
r
t
e
m
p
o
r
￿
a
r
b
e
s
e
t
z
t
e
S
u
b
s
t
r
a
t
b
i
n
d
u
n
g
s
t
a
s
c
h
e
i
m
I
n
t
e
r
d
o
m
￿
a
n
e
n
b
e
r
e
i
c
h
z
u
l
o
k
a
l
i
s
i
e
r
e
n
.
4
.
6
A
u
s
b
l
i
c
k
:
A
u
f
k
￿
a
r
u
n
g
d
e
s
K
a
t
a
l
y
s
e
m
e
c
h
a
n
i
s
m
u
s
A
u
s
d
e
n
E
r
g
e
b
n
i
s
s
e
n
d
i
e
s
e
r
A
r
b
e
i
t
e
r
g
e
b
e
n
s
i
c
h
u
n
m
i
t
t
e
l
b
a
r
e
i
n
e
R
e
i
h
e
v
o
n
w
e
i
t
e
r
f
￿
u
h
r
e
n
-
d
e
n
E
x
p
e
r
i
m
e
n
t
e
n
.
A
n
e
r
s
t
e
r
S
t
e
l
l
e
s
t
e
h
t
s
i
c
h
e
r
l
i
c
h
d
i
e
w
e
i
t
e
r
e
V
e
r
f
e
i
n
e
r
u
n
g
d
e
r
S
t
r
u
k
t
u
r
d
e
s
A
p
o
e
n
z
y
m
s
a
u
s
M
.
k
a
n
d
l
e
r
i
b
e
i
2
.
8
￿
A
A
u
￿
￿
o
s
u
n
g
u
n
d
d
e
r
M
o
d
e
l
l
b
a
u
u
n
d
d
i
e
V
e
r
-
f
e
i
n
e
r
u
n
g
f
￿
u
r
d
a
s
E
n
z
y
m
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
r
u
n
v
e
r
z
w
i
l
l
i
n
g
t
e
n7
6
D
a
t
e
n
b
i
s
3
.
0
￿
A
.
A
l
l
e
r
d
i
n
g
s
b
e
s
t
e
h
t
i
n
b
e
i
d
e
n
F
￿
a
l
l
e
n
d
a
s
P
r
o
b
l
e
m
,
d
a
￿
s
i
c
h
d
i
e
h
o
c
h
g
r
a
-
d
i
g
b
e
w
e
g
l
i
c
h
e
n
S
t
r
u
k
t
u
r
e
n
v
e
r
m
u
t
l
i
c
h
n
i
c
h
t
d
u
r
c
h
e
i
n
e
i
n
z
i
g
e
s
M
o
d
e
l
l
z
u
f
r
i
e
d
e
n
s
t
e
l
l
e
n
d
b
e
s
c
h
r
e
i
b
e
n
l
a
s
s
e
n
w
e
r
d
e
n
.
D
a
h
e
r
e
r
s
c
h
e
i
n
t
d
i
e
V
e
r
w
e
n
d
u
n
g
d
e
r
v
e
r
z
w
i
l
l
i
n
g
t
e
n
D
a
t
e
n
,
d
i
e
i
n
e
i
n
i
g
e
n
F
￿
a
l
l
e
n
a
u
f
d
e
u
t
l
i
c
h
n
i
e
d
r
i
g
e
r
e
B
-
F
a
k
t
o
r
e
n
u
n
d
d
a
m
i
t
m
￿
o
g
l
i
c
h
e
r
w
e
i
s
e
a
u
f
d
i
e
A
n
w
e
s
e
n
h
e
i
t
e
i
n
e
s
"
g
e
-
s
c
h
l
o
s
s
e
n
e
n
\
Z
u
s
t
a
n
d
e
s
h
i
n
d
e
u
t
e
n
,
a
u
s
g
e
s
p
r
o
c
h
e
n
i
n
t
e
r
e
s
s
a
n
t
.
H
i
e
r
s
t
e
h
e
n
p
r
i
n
z
i
p
i
e
l
l
D
a
t
e
n
b
i
s
2
.
3
￿
A
z
u
r
V
e
r
f
￿
u
g
u
n
g
.
Z
u
r
V
e
r
f
e
i
n
e
r
u
n
g
s
o
l
l
t
e
d
a
s
P
r
o
g
r
a
m
m
S
H
E
L
X
L
[
8
8
]
v
e
r
w
e
n
d
e
t
w
e
r
d
e
n
I
n
z
w
i
s
c
h
e
n
k
a
n
n
d
e
r
u
n
b
e
k
a
n
n
t
e
C
o
f
a
k
t
o
r
i
n
g
r
￿
o
￿
e
r
e
n
M
e
n
g
e
n
p
r
￿
a
p
a
r
i
e
r
t
w
e
r
d
e
n
.
D
a
h
e
r
i
s
t
d
i
e
C
o
k
r
i
s
t
a
l
l
i
s
a
t
i
o
n
d
e
r
i
n
E
.
c
o
l
i
p
r
o
d
u
z
i
e
r
t
e
n
k
H
m
d
m
i
t
d
i
e
s
e
m
C
o
f
a
k
t
o
r
e
i
n
w
i
c
h
t
i
g
e
s
Z
i
e
l
;
e
s
w
￿
a
r
e
d
u
r
c
h
a
u
s
d
e
n
k
b
a
r
,
d
a
￿
d
i
e
B
i
n
d
u
n
g
d
e
s
C
o
f
a
k
t
o
r
s
z
u
e
i
n
e
r
e
t
w
a
s
k
o
m
p
a
k
t
e
r
e
n
K
o
n
f
o
r
m
a
t
i
o
n
u
n
d
s
o
m
i
t
z
u
e
i
n
e
r
b
e
s
s
e
r
e
n
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
f
￿
u
h
r
t
.
D
i
e
C
o
k
r
i
s
t
a
l
l
i
s
a
t
i
o
n
e
r
s
c
h
e
i
n
t
e
r
f
o
l
g
v
e
r
s
p
r
e
c
h
e
n
d
e
r
a
l
s
d
i
e
Z
u
g
a
b
e
d
e
s
C
o
f
a
k
t
o
r
s
z
u
b
e
r
e
i
t
s
v
o
r
h
a
n
d
e
n
e
n
K
r
i
s
t
a
l
l
e
n
d
e
s
A
p
o
p
r
o
t
e
i
n
s
,
e
i
n
e
r
s
e
i
t
s
w
e
g
e
n
d
e
r
v
e
r
m
u
t
e
t
e
n
D
o
m
￿
a
n
e
n
b
e
w
e
g
u
n
g
,
a
n
d
e
r
e
r
s
e
i
t
s
w
e
i
l
e
s
b
i
s
h
e
r
k
e
i
n
e
M
e
t
h
o
d
e
z
u
m
K
o
n
z
e
n
t
r
i
e
r
e
n
d
e
s
C
o
f
a
k
t
o
r
s
g
i
b
t
.
D
i
e
s
e
r
k
a
n
n
b
i
s
h
e
r
n
u
r
i
n
v
e
r
d
￿
u
n
n
t
e
r
L
￿
o
s
u
n
g
b
e
r
e
i
t
g
e
s
t
e
l
l
t
w
e
r
d
e
n
.
E
s
w
￿
a
r
e
a
l
s
o
d
e
n
k
b
a
r
,
d
a
s
A
p
o
p
r
o
t
e
i
n
z
u
e
i
n
e
r
v
e
r
d
￿
u
n
n
t
e
n
L
￿
o
s
u
n
g
d
e
s
C
o
f
a
k
t
o
r
s
z
u
z
u
s
e
t
z
e
n
,
u
n
d
d
a
s
P
r
o
t
e
i
n
m
i
t
d
e
m
g
e
b
u
n
d
e
n
e
n
C
o
f
a
k
t
o
r
a
n
s
c
h
l
i
e
￿
e
n
d
￿
u
b
e
r
U
l
t
r
a
￿
l
t
r
a
t
i
o
n
z
u
k
o
n
z
e
n
t
r
i
e
r
e
n
u
n
d
i
n
d
i
e
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
e
i
n
z
u
s
e
t
z
e
n
.
D
i
e
s
e
E
x
p
e
r
i
m
e
n
t
e
m
￿
u
s
s
e
n
u
n
t
e
r
a
n
a
e
r
o
b
e
n
B
e
d
i
n
g
u
n
g
e
n
d
u
r
c
h
g
e
f
￿
u
h
r
t
w
e
r
d
e
n
.
E
i
n
w
e
i
t
e
r
e
s
w
i
c
h
t
i
g
e
s
E
x
p
e
r
i
m
e
n
t
s
t
e
l
l
t
d
i
e
a
n
a
e
r
o
b
e
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
d
e
s
a
k
t
i
v
e
n
E
n
-
z
y
m
s
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
d
a
r
.
H
i
e
r
s
t
e
l
l
t
s
i
c
h
z
u
n
￿
a
c
h
s
t
e
i
n
m
a
l
d
i
e
F
r
a
g
e
,
o
b
d
i
e
a
n
a
n
e
r
o
b
g
e
z
￿
u
c
h
t
e
t
e
n
K
r
i
s
t
a
l
l
e
n
g
e
m
e
s
s
e
n
e
n
D
a
t
e
n
a
u
f
g
e
n
e
r
e
l
l
n
i
e
d
r
i
g
e
r
e
T
e
m
p
e
r
a
t
u
r
f
a
k
-
t
o
r
e
n
h
i
n
d
e
u
t
e
n
.
A
u
￿
e
r
d
e
m
s
o
l
l
t
e
f
￿
u
r
d
i
e
s
e
s
E
n
z
y
m
n
o
c
h
e
i
n
m
a
l
v
e
r
s
u
c
h
t
w
e
r
d
e
n
,
u
n
t
e
r
a
n
a
e
r
o
b
e
n
B
e
d
i
n
g
u
n
g
e
n
n
e
u
e
K
r
i
s
a
l
l
i
s
a
t
i
o
n
s
b
e
d
i
n
g
u
n
g
e
n
z
u
￿
n
d
e
n
.
D
i
e
C
o
k
r
i
s
t
a
l
l
i
s
a
t
i
o
n
(
o
d
e
r
d
a
s
S
o
a
k
i
n
g
)
b
e
i
d
e
r
P
r
o
t
e
i
n
s
p
e
z
i
e
s
m
i
t
d
e
m
S
u
b
s
t
r
a
t
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
i
s
t
e
i
n
w
e
i
t
e
r
e
s
w
i
c
h
t
i
g
e
s
Z
i
e
l
,
u
m
e
i
n
v
o
l
l
s
t
￿
a
n
d
i
g
e
s
B
i
l
d
d
e
s
k
a
t
a
l
y
-
t
i
s
c
h
e
n
G
e
s
c
h
e
h
e
n
s
e
r
h
a
l
t
e
n
z
u
k
￿
o
n
n
e
n
.
H
i
e
r
b
e
i
i
s
t
d
e
r
B
e
f
u
n
d
a
u
s
d
e
r
N
M
R
-
S
p
e
k
t
r
o
s
k
o
-
p
i
e
w
i
c
h
t
i
g
,
d
a
￿
n
u
r
d
a
s
a
k
t
i
v
e
E
n
z
y
m
m
i
t
g
e
b
u
n
d
e
n
e
m
C
o
f
a
k
t
o
r
d
a
s
S
u
b
s
t
r
a
t
b
i
n
d
e
t
,
u
n
d
z
w
a
r
i
m
G
e
g
e
n
s
a
t
z
z
u
d
e
r
D
a
r
s
t
e
l
l
u
n
g
i
n
[
5
4
]
a
u
c
h
b
e
i
d
e
n
n
i
e
d
r
i
g
e
n
T
e
m
p
e
r
a
t
u
r
e
n
d
e
r
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
(
D
r
.
S
t
e
f
a
n
B
a
r
t
o
s
c
h
e
k
,
p
e
r
s
.
M
i
t
t
e
i
l
u
n
g
)
.
E
i
n
e
S
t
r
u
k
t
u
r
d
e
s
t
e
r
n
￿
a
r
e
n
K
o
m
p
l
e
x
e
s
w
￿
a
r
e
n
i
c
h
t
n
u
r
d
i
e
b
e
s
t
e
G
r
u
n
d
l
a
g
e
f
￿
u
r
e
i
n
V
e
r
s
t
￿
a
n
d
n
i
s
d
e
s
K
a
t
a
l
y
s
e
m
e
c
h
a
-
n
i
s
m
u
s
;
d
i
e
S
u
b
s
t
r
a
t
b
i
n
d
u
n
g
k
￿
o
n
n
t
e
v
i
e
l
m
e
h
r
a
u
c
h
z
u
e
i
n
e
r
w
e
i
t
e
r
e
n
S
t
a
b
i
l
i
s
i
e
r
u
n
g
d
e
s
P
r
o
t
e
i
n
s
u
n
d
d
a
m
i
t
z
u
b
e
s
s
e
r
e
n
K
r
i
s
t
a
l
l
e
n
f
￿
u
h
r
e
n
.
N
e
b
e
n
d
e
r
V
e
r
w
e
n
d
u
n
g
d
e
s
S
u
b
s
t
r
a
t
e
s
e
r
s
c
h
e
i
n
t
d
i
e
C
o
k
r
i
s
t
a
l
l
i
s
a
t
i
o
n
m
i
t
e
i
n
e
m
I
n
h
i
-
b
i
t
o
r
b
e
s
o
n
d
e
r
s
v
i
e
l
v
e
r
s
p
r
e
c
h
e
n
d
.
Z
w
a
r
i
s
t
d
e
r
z
e
i
t
k
e
i
n
I
n
h
i
b
i
t
o
r
f
￿
u
r
H
m
d
b
e
k
a
n
n
t
,
m
i
t
d
e
r
V
e
r
f
￿
u
g
b
a
r
k
e
i
t
e
i
n
e
s
h
o
c
h
e
m
p
￿
n
d
l
i
c
h
e
n
E
n
z
y
m
a
s
s
a
y
s
k
a
n
n
e
i
n
s
o
l
c
h
e
r
a
b
e
r
p
r
i
n
z
i
p
i
e
l
l
l
e
i
c
h
t
i
d
e
n
t
i
￿
z
i
e
r
t
w
e
r
d
e
n
.
E
s
w
￿
a
r
e
a
l
s
o
d
e
n
k
b
a
r
,
e
t
w
a
e
i
n
e
B
i
b
l
i
o
t
h
e
k
v
o
n
F
o
l
a
t
a
n
a
l
o
g
a
a
u
f
H
m
d
-
I
n
h
i
b
i
t
o
r
e
n
h
i
n
z
u
s
c
r
e
e
n
e
n
.
A
u
c
h
d
a
s
D
o
c
k
i
n
g
d
e
s
S
u
b
s
t
r
a
t
e
s
s
o
l
l
t
e
m
￿
o
g
l
i
c
h
s
e
i
n
,
w
e
n
n
e
i
n
e
C
o
k
r
i
s
t
a
l
l
i
s
a
t
i
o
n
n
i
c
h
t
g
e
l
i
n
g
t
,
w
e
n
n
d
i
e
a
u
s
d
e
r
N
M
R
-
S
p
e
k
t
r
o
s
k
o
p
i
e
b
e
k
a
n
n
t
e
K
o
n
f
o
r
m
a
t
i
o
n
d
e
s
e
n
z
y
m
g
e
b
u
n
d
e
n
e
n
M
e
t
h
y
l
e
n
-
H
4
M
P
T
s
u
n
d
d
e
r
B
i
n
d
u
n
g
s
o
r
t
d
e
s
u
n
b
e
k
a
n
n
t
e
n
C
o
f
a
k
t
o
r
s
a
l
s
I
n
f
o
r
m
a
t
i
o
n
g
e
n
u
t
z
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
.4
.
6
A
u
s
b
l
i
c
k
:
A
u
f
k
￿
a
r
u
n
g
d
e
s
K
a
t
a
l
y
s
e
m
e
c
h
a
n
i
s
m
u
s
7
7
A
b
b
i
l
d
u
n
g
2
9
:
M
￿
o
g
l
i
c
h
e
r
K
a
n
d
i
d
a
t
f
￿
u
r
e
i
n
e
s
e
p
a
r
a
t
e
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
:
N
-
t
e
r
m
i
n
a
l
e
D
o
-
m
￿
a
n
e
d
e
s
E
n
z
y
m
s
a
u
s
M
.
k
a
n
d
l
e
r
i
m
i
t
d
e
n
A
m
i
n
o
s
￿
a
u
r
e
r
e
s
t
e
n
1
{
2
5
5
.
I
n
d
e
r
v
o
r
l
i
e
g
e
n
d
e
n
A
r
b
e
i
t
w
i
r
d
d
a
s
P
o
s
t
u
l
a
t
a
u
f
g
e
s
t
e
l
l
t
,
d
a
￿
d
e
r
u
n
b
e
k
a
n
n
t
e
C
o
f
a
k
-
t
o
r
a
n
d
i
e
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
d
e
s
E
n
z
y
m
s
b
i
n
d
e
t
.
E
s
e
r
s
c
h
e
i
n
t
w
a
h
r
s
c
h
e
i
n
l
i
c
h
,
d
a
￿
d
i
e
s
e
D
o
m
￿
a
n
e
a
l
l
e
i
n
(
A
b
b
.
2
9
)
w
e
s
e
n
t
l
i
c
h
b
e
s
s
e
r
k
r
i
s
t
a
l
l
i
s
i
e
r
t
a
l
s
d
a
s
v
o
l
l
s
t
￿
a
n
d
i
g
e
d
i
m
e
-
r
e
E
n
z
y
m
.
D
a
h
e
r
s
o
l
l
t
e
n
d
i
e
N
-
t
e
r
m
i
n
a
l
e
n
D
o
m
￿
a
n
e
n
d
e
r
b
e
s
t
u
n
t
e
r
s
u
c
h
t
e
n
H
m
d
-
E
n
z
y
m
e
(
a
u
s
M
.
k
a
n
d
l
e
r
i
,
M
.
m
a
r
b
u
r
g
e
n
s
i
s
u
n
d
M
.
j
a
n
n
a
s
c
h
i
i
)
i
n
E
.
c
o
l
i
p
r
o
d
u
z
i
e
r
t
w
e
r
d
e
n
.
Z
u
r
R
e
i
n
i
g
u
n
g
k
￿
o
n
n
t
e
n
d
i
e
s
e
m
i
t
e
i
n
e
m
N
-
t
e
r
m
i
n
a
l
e
n
O
l
i
g
o
h
i
s
t
i
d
i
n
-
P
e
p
t
i
d
v
o
r
e
i
n
e
r
T
E
V
-
P
r
o
t
e
a
s
e
s
c
h
n
i
t
t
s
t
e
l
l
e
v
e
r
s
e
h
e
n
w
e
r
d
e
n
.
B
e
i
V
e
r
w
e
n
d
u
n
g
e
i
n
e
s
s
o
l
c
h
e
n
K
o
n
s
t
r
u
k
t
e
s
k
a
n
n
d
a
s
Z
i
e
l
p
r
o
t
e
i
n
d
u
r
c
h
e
i
n
e
p
o
s
i
t
i
v
e
u
n
d
e
i
n
e
n
e
g
a
t
i
v
e
A
Æ
n
i
t
￿
a
t
s
c
h
r
o
m
a
t
o
g
r
a
p
h
i
e
m
i
t
i
n
-
t
e
r
m
e
d
i
￿
a
r
e
r
P
r
o
t
e
o
l
y
s
e
d
u
r
c
h
e
i
n
e
O
l
i
g
o
h
i
s
t
i
d
i
n
-
m
a
r
k
i
e
r
t
e
T
E
V
-
P
r
o
t
e
a
s
e
(
a
m
M
P
I
f
￿
u
r
B
i
o
p
h
y
s
i
k
v
o
r
h
a
n
d
e
n
)
￿
a
u
￿
e
r
s
t
e
￿
e
k
t
i
v
e
r
h
a
l
t
e
n
w
e
r
d
e
n
.
D
i
e
B
i
n
d
u
n
g
d
e
s
C
o
f
a
k
t
o
r
s
a
n
d
i
e
i
s
o
l
i
e
r
t
e
D
o
m
￿
a
n
e
k
￿
o
n
n
t
e
n
o
c
h
v
o
r
d
e
r
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
i
n
e
i
n
e
m
K
o
m
p
e
t
i
t
i
o
n
s
a
s
s
a
y
u
n
t
e
r
s
u
c
h
t
w
e
r
d
e
n
.
D
i
e
S
t
r
u
k
t
u
r
d
e
s
u
n
b
e
k
a
n
n
t
e
n
C
o
f
a
k
t
o
r
s
w
i
r
d
s
c
h
l
i
e
￿
l
i
c
h
m
i
t
g
r
o
￿
e
r
W
a
h
r
s
c
h
e
i
n
l
i
c
h
-
k
e
i
t
i
n
n
a
h
e
r
Z
u
k
u
n
f
t
d
u
r
c
h
c
h
e
m
i
s
c
h
-
a
n
a
l
y
t
i
s
c
h
e
M
e
t
h
o
d
e
n
(
1
H
-
N
M
R
,
H
P
L
C
-
M
S
/
M
S
)
a
u
f
g
e
k
l
￿
a
r
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
,
d
a
b
e
r
e
i
t
s
M
e
t
h
o
d
e
n
z
u
r
P
r
￿
a
p
a
r
a
t
i
o
n
d
i
e
s
e
s
F
a
k
t
o
r
s
i
n
m
g
-
M
e
n
g
e
n
z
u
r
V
e
r
f
￿
u
g
u
n
g
s
t
e
h
e
n
(
D
r
.
S
e
i
g
o
S
h
i
m
a
,
p
e
r
s
.
M
i
t
t
e
i
l
u
n
g
)
.
D
i
e
s
e
A
r
b
e
i
t
e
n
s
o
l
l
t
e
n
i
n
n
￿
a
c
h
s
t
e
r
Z
e
i
t
z
u
e
i
n
e
m
g
r
u
n
d
l
e
g
e
n
d
e
n
V
e
r
s
t
￿
a
n
d
n
i
s
v
o
m
K
a
t
a
l
y
s
e
m
e
c
h
a
n
i
s
m
u
s
d
e
r
m
e
t
a
l
l
f
r
e
i
e
n
H
y
d
r
o
g
e
n
a
s
e
f
￿
u
h
r
e
n
.7
9
5
M
a
t
e
r
i
a
l
u
n
d
M
e
t
h
o
d
e
n
5
.
1
M
a
t
e
r
i
a
l
5
.
1
.
1
C
h
e
m
i
k
a
l
i
e
n
S
o
w
e
i
t
n
i
c
h
t
a
n
d
e
r
s
a
n
g
e
g
e
b
e
n
,
w
u
r
d
e
n
a
l
l
e
v
e
r
w
e
n
d
e
t
e
n
R
e
a
g
e
n
t
i
e
n
i
n
d
e
r
h
￿
o
c
h
s
t
e
n
e
r
h
￿
a
l
t
l
i
c
h
e
n
R
e
i
n
h
e
i
t
v
o
n
S
i
g
m
a
,
F
l
u
k
a
,
M
e
r
c
k
,
A
l
d
r
i
c
h
o
d
e
r
A
c
r
o
s
b
e
z
o
g
e
n
.
C
o
f
a
k
t
o
r
e
n
H
4
M
P
T
g
e
r
e
i
n
i
g
t
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
,
M
P
I
f
.
t
e
r
r
e
s
t
r
.
M
i
k
r
o
b
i
o
l
o
g
i
e
M
e
t
h
y
l
e
n
-
H
4
M
P
T
d
u
r
c
h
R
e
a
k
t
i
o
n
v
o
n
H
4
M
P
T
m
i
t
F
o
r
m
a
l
d
e
h
y
d
e
r
h
a
l
t
e
n
[
1
4
6
]
S
c
h
w
e
r
a
t
o
m
v
e
r
b
i
n
d
u
n
g
e
n
p
-
C
h
l
o
r
o
m
e
r
c
u
r
i
b
e
n
z
o
e
s
￿
a
u
r
e
S
i
g
m
a
,
T
a
u
f
k
i
r
c
h
e
n
1
,
4
-
D
i
a
c
e
t
o
x
y
m
e
r
c
u
r
i
-
2
,
3
-
d
i
m
e
t
h
o
x
y
b
u
t
a
n
(
B
a
k
e
r
’
s
D
i
m
e
r
c
u
r
i
a
l
)
A
n
a
t
r
a
c
e
,
I
n
c
.
,
M
a
u
m
e
e
,
O
H
,
U
S
A
D
i
-
￿
-
i
o
d
o
b
i
s
(
e
n
)
d
i
p
l
a
t
i
n
(
I
I
)
n
i
t
r
a
t
(
P
I
P
)
A
B
C
R
G
m
b
H
,
K
a
r
l
s
r
u
h
e
E
t
h
y
l
m
e
r
c
u
r
i
p
h
o
s
p
h
a
t
H
a
m
p
t
o
n
R
e
s
e
a
r
c
h
,
L
a
g
u
n
a
N
i
g
u
e
l
,
U
S
A
E
t
h
y
l
m
e
r
c
u
r
i
t
h
i
o
s
a
l
i
c
y
l
a
t
(
T
h
i
m
e
r
o
s
a
l
)
S
e
r
v
a
,
H
e
i
d
e
l
b
e
r
g
H
g
C
l
2
S
i
g
m
a
,
T
a
u
f
k
i
r
c
h
e
n
H
g
(
A
c
)
2
A
l
f
a
A
e
s
a
r
J
o
h
n
s
o
n
M
a
t
t
h
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e
n
u
n
d
m
i
t
d
e
n
E
x
t
r
a
k
t
i
o
n
s
-
s
y
s
t
e
m
e
n
Q
I
A
q
u
i
c
k
o
d
e
r
{
b
e
i
k
l
e
i
n
e
r
e
n
F
r
a
g
m
e
n
t
e
n
(
￿
3
0
0
b
p
)
{
Q
I
A
e
x
I
I
(
b
e
i
d
e
Q
I
A
G
E
N
A
G
,
H
i
l
d
e
n
)
g
e
r
e
i
n
i
g
t
.
5
.
3
.
4
L
i
g
a
t
i
o
n
F
￿
u
r
d
i
e
L
i
g
a
t
i
o
n
w
u
r
d
e
T
4
D
N
A
-
L
i
g
a
s
e
v
e
r
w
e
n
d
e
t
.
D
i
e
R
e
a
k
t
i
o
n
s
b
e
d
i
n
g
u
n
g
e
n
w
u
r
d
e
n
n
a
c
h
d
e
n
A
n
g
a
b
e
n
d
e
r
E
n
z
y
m
h
e
r
s
t
e
l
l
e
r
(
M
B
I
F
e
r
m
e
n
t
a
s
,
N
e
w
E
n
g
l
a
n
d
B
i
o
l
a
b
s
)
g
e
w
￿
a
h
l
t
.
5
.
3
.
5
P
o
l
y
m
e
r
a
s
e
-
K
e
t
t
e
n
r
e
a
k
t
i
o
n
D
i
e
P
o
l
y
m
e
r
a
s
e
-
K
e
t
t
e
n
r
e
a
k
t
i
o
n
w
u
r
d
e
n
z
u
r
H
e
r
s
t
e
l
l
u
n
g
v
o
n
O
l
i
g
o
h
i
s
t
i
d
i
n
-
I
n
s
e
r
t
i
o
n
e
n
(
s
.
3
.
3
.
1
)
u
n
d
z
u
r
S
e
q
u
e
n
z
i
e
r
u
n
g
(
s
.
5
.
3
.
6
)
e
i
n
g
e
s
e
t
z
t
.
D
a
b
e
i
w
u
r
d
e
e
i
n
T
3
T
h
e
r
m
o
c
y
c
l
e
r
(
B
i
o
m
e
t
r
a
,
G
￿
o
t
t
i
n
g
e
n
)
v
e
r
w
e
n
d
e
t
.8
8
5
.
3
.
6
D
N
A
-
S
e
q
u
e
n
z
i
e
r
u
n
g
D
i
e
D
N
A
-
S
e
q
u
e
n
z
i
e
r
u
n
g
e
r
f
o
l
g
t
e
b
a
s
i
e
r
e
n
d
a
u
f
d
e
r
M
e
t
h
o
d
e
v
o
n
S
a
n
g
e
r
[
1
4
7
]
.
D
a
b
e
i
w
u
r
-
d
e
e
i
n
e
P
C
R
-
S
e
q
u
e
n
z
i
e
r
u
n
g
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
￿
u
o
r
e
s
z
e
n
z
m
a
r
k
i
e
r
t
e
r
O
l
i
g
o
n
u
k
l
e
o
t
i
d
e
f
￿
u
r
d
a
s
A
L
F
-
S
y
s
t
e
m
(
A
m
e
r
s
h
a
m
B
i
o
s
c
i
e
n
c
e
s
,
F
r
e
i
b
u
r
g
)
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
r
R
e
a
g
e
n
t
i
e
n
u
n
d
n
a
c
h
d
e
n
A
n
g
a
b
e
n
d
e
s
H
e
r
s
t
e
l
l
e
r
s
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
E
l
e
k
t
r
o
p
h
o
r
e
s
e
u
n
d
A
u
s
w
e
r
t
u
n
g
d
e
r
S
e
q
u
e
n
z
e
n
w
u
r
d
e
n
v
o
n
F
r
a
u
E
l
i
s
a
b
e
t
h
U
l
o
t
h
,
M
P
I
f
￿
u
r
B
i
o
p
h
y
s
i
k
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
5
.
3
.
7
T
r
a
n
s
f
o
r
m
a
t
i
o
n
D
i
e
H
e
r
s
t
e
l
l
u
n
g
c
h
e
m
i
s
c
h
k
o
m
p
e
t
e
n
t
e
r
Z
e
l
l
e
n
v
o
n
E
.
c
o
l
i
u
n
d
d
i
e
T
r
a
n
s
f
o
r
m
a
t
i
o
n
m
i
t
t
e
l
s
T
e
m
p
e
r
a
t
u
r
s
c
h
o
c
k
e
r
f
o
l
g
t
e
w
i
e
i
n
[
1
4
8
]
b
e
s
c
h
r
i
e
b
e
n
.
5
.
4
B
i
o
c
h
e
m
i
s
c
h
e
M
e
t
h
o
d
e
n
5
.
4
.
1
K
o
n
z
e
n
t
r
a
t
i
o
n
s
b
e
s
t
i
m
m
u
n
g
v
o
n
P
r
o
t
e
i
n
e
n
D
i
e
P
r
o
t
e
i
n
k
o
n
z
e
n
t
r
a
t
i
o
n
w
u
r
d
e
m
i
t
d
e
r
M
e
t
h
o
d
e
n
a
c
h
B
r
a
d
f
o
r
d
[
1
4
9
]
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
e
i
n
e
r
k
o
m
m
e
r
z
i
e
l
l
e
r
h
￿
a
l
t
l
i
c
h
e
n
R
e
a
g
e
n
z
l
￿
o
s
u
n
g
(
B
i
o
-
R
a
d
P
r
o
t
e
i
n
A
s
s
a
y
)
o
d
e
r
￿
u
b
e
r
d
i
e
A
b
s
o
r
p
t
i
o
n
i
m
U
V
b
e
i
g
e
r
e
i
n
i
g
t
e
n
P
r
o
t
e
i
n
e
n
n
a
c
h
[
1
5
0
]
b
e
s
t
i
m
m
t
.
5
.
4
.
2
A
k
t
i
v
i
t
￿
a
t
s
t
e
s
t
D
i
e
E
n
z
y
m
a
k
t
i
v
i
t
￿
a
t
v
o
n
H
m
d
w
u
r
d
e
w
i
e
i
n
[
4
1
]
b
e
s
c
h
r
i
e
b
e
n
b
e
s
t
i
m
m
t
.
D
e
r
A
s
s
a
y
w
u
r
-
d
e
b
e
i
6
5
Æ
C
u
n
t
e
r
a
n
a
e
r
o
b
e
n
B
e
d
i
n
g
u
n
g
e
n
(
N
2
-
A
t
m
o
s
p
h
￿
a
r
e
)
i
n
Q
u
a
r
z
k
￿
u
v
e
t
t
e
n
d
u
r
c
h
-
g
e
f
￿
u
h
r
t
.
D
e
r
A
n
s
a
t
z
v
o
n
7
0
0
￿
l
e
n
t
h
i
e
l
t
1
2
0
m
M
K
a
l
i
u
m
p
h
o
s
p
h
a
t
p
H
6
.
0
,
4
0
￿
M
H
4
M
P
T
u
n
d
2
m
M
F
o
r
m
a
l
d
e
h
y
d
;
d
u
r
c
h
R
e
a
k
t
i
o
n
v
o
n
H
4
M
P
T
m
i
t
F
o
r
m
a
l
d
e
h
y
d
w
i
r
d
s
p
o
n
t
a
n
M
e
t
h
y
l
e
n
-
H
4
M
P
T
g
e
b
i
l
d
e
t
[
1
4
6
]
.
D
i
e
e
n
z
y
m
k
a
t
a
l
y
s
i
e
r
t
e
R
e
a
k
t
i
o
n
w
u
r
d
e
d
u
r
c
h
Z
u
g
a
b
e
v
o
n
e
i
n
e
r
e
n
z
y
m
h
a
l
t
i
g
e
n
P
r
o
b
e
g
e
s
t
a
r
t
e
t
u
n
d
d
i
e
B
i
l
d
u
n
g
v
o
n
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
b
e
i
3
3
6
n
m
p
h
o
t
o
m
e
t
r
i
s
c
h
v
e
r
f
o
l
g
t
(
￿
￿
=
2
1
:
6
m
M
￿
1
c
m
￿
1
[
1
4
6
]
)
.
1
U
E
n
z
y
m
a
k
t
i
v
i
t
￿
a
t
e
n
t
s
p
r
i
c
h
t
d
e
r
B
i
l
d
u
n
g
v
o
n
1
￿
m
o
l
M
e
t
h
e
n
y
l
-
H
4
M
P
T
+
i
n
e
i
n
e
r
M
i
n
u
t
e
.
5
.
4
.
3
S
D
S
-
P
A
G
E
D
i
e
d
i
s
k
o
n
t
i
n
u
i
e
r
l
i
c
h
e
S
D
S
-
P
A
G
E
z
u
r
d
e
n
a
t
u
r
i
e
r
e
n
d
e
n
A
u
f
t
r
e
n
n
u
n
g
v
o
n
P
r
o
t
e
i
n
g
e
m
i
-
s
c
h
e
n
w
u
r
d
e
n
a
c
h
[
1
5
1
]
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
I
n
d
e
r
R
e
g
e
l
w
u
r
d
e
n
1
2
.
5
%
i
g
e
T
r
e
n
n
g
e
l
e
v
e
r
w
e
n
-
d
e
t
.
D
i
e
E
l
e
k
t
r
o
p
h
o
r
e
s
e
e
r
f
o
l
g
t
e
b
e
i
e
i
n
e
r
S
t
r
o
m
s
t
￿
a
r
k
e
v
o
n
1
5
m
A
,
d
i
e
b
e
i
E
r
r
e
i
c
h
e
n
d
e
s
T
r
e
n
n
g
e
l
s
d
u
r
c
h
d
i
e
M
a
r
k
e
r
f
r
o
n
t
a
u
f
2
0
-
2
5
m
A
e
r
h
￿
o
h
t
w
u
r
d
e
.
Z
u
r
R
e
f
e
r
e
n
z
d
i
e
n
t
e
n
v
e
r
s
c
h
i
e
d
e
n
e
k
o
m
m
e
r
z
i
e
l
l
e
r
h
￿
a
l
t
l
i
c
h
e
G
e
m
i
s
c
h
e
v
o
n
M
a
r
k
e
r
p
r
o
t
e
i
n
e
n
.
Z
u
r
D
e
t
e
k
t
i
o
n
d
e
r
P
r
o
t
e
i
n
b
a
n
d
e
n
w
u
r
d
e
n
d
i
e
G
e
l
e
a
n
s
c
h
l
i
e
￿
e
n
d
m
i
t
C
o
o
m
a
s
s
i
e
B
r
i
l
-
l
i
a
n
t
B
l
u
e
o
d
e
r
m
i
t
S
i
l
b
e
r
g
e
f
￿
a
r
b
t
.5
.
4
B
i
o
c
h
e
m
i
s
c
h
e
M
e
t
h
o
d
e
n
8
9
5
.
4
.
4
N
a
t
i
v
e
P
A
G
E
D
i
e
n
a
t
i
v
e
d
i
s
k
o
n
t
i
n
u
i
e
r
l
i
c
h
e
P
A
G
E
w
u
r
d
e
f
￿
u
r
d
a
s
S
c
r
e
e
n
e
n
v
o
n
S
c
h
w
e
r
a
t
o
m
v
e
r
b
i
n
d
u
n
-
g
e
n
f
￿
u
r
d
i
e
E
i
g
n
u
n
g
z
u
r
P
r
￿
a
p
a
r
a
t
i
o
n
v
o
n
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
n
[
8
2
]
e
i
n
g
e
s
e
t
z
t
.
G
e
g
e
n
￿
u
b
e
r
d
e
r
S
D
S
-
P
A
G
E
w
a
r
h
i
e
r
k
e
i
n
S
D
S
i
m
G
e
l
u
n
d
i
m
L
a
u
f
p
u
￿
e
r
a
n
w
e
s
e
n
d
.
D
e
r
P
r
o
b
e
n
a
u
f
t
r
a
g
s
p
u
￿
e
r
w
a
r
f
r
e
i
v
o
n
S
D
S
u
n
d
D
T
T
.
Z
u
d
e
m
w
u
r
d
e
n
d
i
e
P
r
o
t
e
i
n
p
r
o
b
e
n
v
o
r
d
e
m
A
u
f
t
r
a
g
a
u
f
d
a
s
G
e
l
n
i
c
h
t
e
r
h
i
t
z
t
.
5
.
4
.
5
W
e
s
t
e
r
n
-
B
l
o
t
t
i
n
g
D
i
e
s
e
M
e
t
h
o
d
e
w
u
r
d
e
z
u
m
i
m
m
u
n
o
l
o
g
i
s
c
h
e
n
N
a
c
h
w
e
i
s
g
e
r
i
n
g
e
r
M
e
n
g
e
n
v
e
r
s
c
h
i
e
d
e
n
e
r
H
m
d
-
S
p
e
z
i
e
s
i
n
k
o
m
p
l
e
x
e
n
P
r
o
t
e
i
n
g
e
m
i
s
c
h
e
n
v
e
r
w
e
n
d
e
t
.
D
a
s
g
e
g
e
n
H
m
d
a
u
s
M
.
m
a
r
-
b
u
r
g
e
n
s
i
s
e
r
z
e
u
g
t
e
A
n
t
i
s
e
r
u
m
(
5
.
1
.
2
)
b
e
s
i
t
z
t
e
i
n
e
K
r
e
u
z
r
e
a
k
t
i
v
i
t
￿
a
t
g
e
g
e
n
d
i
e
E
n
z
y
m
e
a
u
s
M
.
j
a
n
n
a
s
c
h
i
i
u
n
d
M
.
k
a
n
d
l
e
r
i
u
n
d
k
o
n
n
t
e
d
a
h
e
r
a
u
c
h
z
u
d
e
r
e
n
N
a
c
h
w
e
i
s
v
e
r
w
e
n
d
e
t
w
e
r
d
e
n
.
D
e
r
E
l
e
k
t
r
o
t
r
a
n
s
f
e
r
v
o
n
P
r
o
t
e
i
n
e
n
a
u
s
e
i
n
e
r
S
D
S
-
P
A
G
E
a
u
f
e
i
n
e
P
V
D
F
-
M
e
m
b
r
a
n
e
r
f
o
l
g
t
e
m
i
t
d
e
r
S
e
m
i
-
D
r
y
-
M
e
t
h
o
d
e
.
D
i
e
B
i
n
d
u
n
g
d
e
s
s
p
e
z
i
￿
s
c
h
e
n
A
n
t
i
k
￿
o
r
p
e
r
s
w
u
r
d
e
d
u
r
c
h
B
i
n
d
u
n
g
e
i
n
e
s
g
e
g
e
n
i
h
n
g
e
r
i
c
h
t
e
t
e
n
S
e
k
u
n
d
￿
a
r
a
n
t
i
k
￿
o
r
p
e
r
s
n
a
c
h
g
e
w
i
e
s
e
n
,
d
e
r
k
o
-
v
a
l
e
n
t
m
i
t
a
l
k
a
l
i
s
c
h
e
r
P
h
o
s
p
h
a
t
a
s
e
g
e
k
o
p
p
e
l
t
i
s
t
(
5
.
1
.
2
)
.
D
i
e
D
e
t
e
k
t
i
o
n
e
r
f
o
l
g
t
e
d
u
r
c
h
e
i
n
e
e
n
z
y
m
k
a
t
a
l
y
s
i
e
r
t
e
F
a
r
b
r
e
a
k
t
i
o
n
.
F
￿
u
r
a
l
l
e
S
c
h
r
i
t
t
e
w
u
r
d
e
n
S
t
a
n
d
a
r
d
p
r
o
t
o
k
o
l
l
e
v
e
r
w
e
n
d
e
t
[
1
5
2
]
;
d
a
s
v
e
r
w
e
n
d
e
t
e
A
n
t
i
-
s
e
r
u
m
w
u
r
d
e
i
n
e
i
n
e
r
V
e
r
d
￿
u
n
n
u
n
g
v
o
n
1
:
1
0
0
0
0
,
d
e
r
S
e
k
u
n
d
￿
a
r
a
n
t
i
k
￿
o
r
p
e
r
i
n
e
i
n
e
r
V
e
r
d
￿
u
n
-
n
u
n
g
v
o
n
1
:
2
0
0
0
0
e
i
n
g
e
s
e
t
z
t
.
5
.
4
.
6
A
n
a
e
r
o
b
e
R
e
i
n
i
g
u
n
g
v
o
n
H
m
d
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
-
Z
e
l
l
e
n
D
i
e
R
e
i
n
i
g
u
n
g
e
r
f
o
l
g
t
e
w
i
e
i
n
[
8
1
]
b
e
s
c
h
r
i
e
b
e
n
u
n
d
u
m
f
a
￿
t
e
e
i
n
e
Z
i
n
k
-
F
￿
a
l
l
u
n
g
s
o
w
i
e
z
w
e
i
A
n
i
o
n
e
n
a
u
s
t
a
u
s
c
h
e
r
-
S
￿
a
u
l
e
n
.
A
l
l
e
S
c
h
r
i
t
t
e
w
u
r
d
e
n
u
n
t
e
r
S
a
u
e
r
s
t
o
￿
a
u
s
s
c
h
l
u
￿
i
n
e
i
-
n
e
m
a
n
a
e
r
o
b
e
n
Z
e
l
t
(
C
o
y
,
A
n
n
A
r
b
o
r
,
M
I
,
U
S
A
)
i
n
e
i
n
e
r
A
t
m
o
s
p
h
￿
a
r
e
v
o
n
F
o
r
m
i
e
r
g
a
s
(
9
5
%
N
2
,
5
%
H
2
)
i
n
G
e
g
e
n
w
a
r
t
e
i
n
e
s
P
a
l
l
a
d
i
u
m
k
a
t
a
l
y
s
a
t
o
r
s
o
d
e
r
i
n
g
a
s
d
i
c
h
t
e
n
G
e
f
￿
a
￿
e
n
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
Z
u
n
￿
a
c
h
s
t
w
u
r
d
e
n
d
i
e
Z
e
l
l
e
n
g
e
w
o
g
e
n
u
n
d
m
i
t
d
e
r
d
o
p
p
e
l
t
e
n
M
e
n
g
e
1
0
0
m
M
K
a
l
i
-
u
m
p
h
o
s
p
h
a
t
p
u
￿
e
r
p
H
7
.
0
s
u
s
p
e
n
d
i
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r
,
o
u
t
p
u
t
l
e
v
e
l
6
,
d
u
t
y
c
y
c
l
e
5
0
%
)
b
e
s
c
h
a
l
l
t
.
Z
e
l
l
t
r
￿
u
m
m
e
r
u
n
d
M
e
m
b
r
a
n
e
n
w
u
r
d
e
n
a
n
s
c
h
l
i
e
￿
e
n
d
i
n
e
i
n
e
m
U
l
t
r
a
z
e
n
t
r
i
f
u
g
a
t
i
o
n
s
s
c
h
r
i
t
t
b
e
i
4
0
k
r
p
m
f
￿
u
r
4
0
m
i
n
i
m
T
i
4
5
-
R
o
t
o
r
s
e
d
i
m
e
n
t
i
e
r
t
.
D
e
r
￿
U
b
e
r
s
t
a
n
d
w
u
r
d
e
a
u
f
2
m
l
-
E
p
p
e
n
d
o
r
f
g
e
f
￿
a
￿
e
v
e
r
t
e
i
l
t
u
n
d
f
￿
u
r
2
0
m
i
n
e
i
n
e
r
H
i
t
-
z
e
f
￿
a
l
l
u
n
g
b
e
i
8
0
Æ
C
u
n
t
e
r
z
o
g
e
n
(
H
e
i
z
b
l
o
c
k
)
.
P
r
￿
a
z
i
p
i
t
i
e
r
t
e
s
P
r
o
t
e
i
n
w
u
r
d
e
a
n
s
c
h
l
i
e
￿
e
n
d
i
n
d
e
r
T
i
s
c
h
z
e
n
t
r
i
f
u
g
e
s
e
d
i
m
e
n
t
i
e
r
t
(
1
0
m
i
n
1
4
k
r
p
m
)
.
D
e
m
￿
U
b
e
r
s
t
a
n
d
w
u
r
d
e
A
m
m
o
n
i
u
m
s
u
l
f
a
t
b
i
s
z
u
e
i
n
e
r
K
o
n
z
e
n
t
r
a
t
i
o
n
v
o
n
6
0
0
m
M
z
u
g
e
s
e
t
z
t
(
4
M
S
t
a
m
m
l
￿
o
s
u
n
g
)
.
N
a
c
h
F
i
l
t
r
a
t
i
o
n
￿
u
b
e
r
e
i
n
e
n
0
.
2
￿
m
-
F
i
l
t
e
r
w
u
r
d
e
d
i
e
P
r
o
-
b
e
a
u
f
e
i
n
e
m
i
t
5
0
m
M
M
O
P
S
/
K
O
H
,
1
M
A
m
m
o
n
i
u
m
s
u
l
f
a
t
,
1
0
%
G
l
y
c
e
r
o
l
,
p
H
7
.
0
￿
a
q
u
i
l
i
b
r
i
e
r
t
e
P
h
e
n
y
l
-
S
e
p
h
a
r
o
s
e
F
F
-
S
￿
a
u
l
e
(
4
0
m
l
B
e
t
t
v
o
l
u
m
e
n
)
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
e
i
n
e
s
H
i
L
o
a
d
-
S
y
s
t
e
m
s
a
u
f
g
e
t
r
a
g
e
n
(
F
l
u
￿
r
a
t
e
4
m
l
/
m
i
n
)
.
D
i
e
S
￿
a
u
l
e
w
u
r
d
e
s
o
l
a
n
g
e
m
i
t
d
e
m
A
u
f
t
r
a
g
s
p
u
￿
e
r
g
e
w
a
s
c
h
e
n
,
b
i
s
d
e
r
D
u
r
c
h
l
a
u
f
k
e
i
n
e
e
r
h
￿
o
h
t
e
U
V
-
A
b
s
o
r
p
t
i
o
n
m
e
h
r
z
e
i
g
t
e
.
A
n
s
c
h
l
i
e
￿
e
n
d
w
u
r
d
e
d
a
s
g
e
b
u
n
d
e
n
e
P
r
o
t
e
i
n
m
i
t
5
0
m
M
M
O
P
S
/
K
O
H
,
1
0
%
G
l
y
c
e
r
o
l
,
p
H
7
.
0
e
l
u
i
e
r
t
u
n
d
i
n
e
i
n
e
m
m
￿
o
g
l
i
c
h
s
t
k
l
e
i
n
e
n
V
o
l
u
m
e
n
g
e
s
a
m
m
e
l
t
.
Z
u
m
P
u
￿
e
r
w
e
c
h
s
e
l
w
u
r
d
e
d
a
s
E
l
u
a
t
a
u
f
e
i
n
e
m
i
t
5
0
m
M
M
O
P
S
/
K
O
H
,
p
H
7
.
0
￿
a
q
u
i
l
i
b
r
i
e
r
t
e
S
e
p
h
a
d
e
x
G
2
5
-
S
￿
a
u
l
e
g
e
l
a
d
e
n
(
S
￿
a
u
l
e
n
v
o
l
u
m
e
n
8
0
m
l
)
.
D
i
e
s
e
S
￿
a
u
l
e
k
a
n
n
m
i
t
s
e
h
r
h
o
h
e
r
F
l
u
￿
r
a
t
e
(
b
i
s
2
0
m
l
/
m
i
n
)
b
e
t
r
i
e
b
e
n
w
e
r
d
e
n
.
D
a
s
P
r
o
t
e
i
n
w
u
r
d
e
g
e
s
a
m
m
e
l
t
u
n
d
a
u
f
e
i
n
e
m
i
t
5
0
m
M
M
O
P
S
/
K
O
H
,
p
H
7
.
0
￿
a
q
u
i
-
l
i
b
r
i
e
r
t
e
R
e
s
o
u
r
c
e
Q
-
S
￿
a
u
l
e
(
6
m
l
B
e
t
t
v
o
l
u
m
e
n
)
a
u
f
g
e
t
r
a
g
e
n
,
d
i
e
b
e
i
e
i
n
e
r
F
l
u
￿
r
a
t
e
v
o
n
6
m
l
/
m
i
n
a
n
e
i
n
e
r
F
P
L
C
-
S
t
a
t
i
o
n
b
e
t
r
i
e
b
e
n
w
u
r
d
e
.
D
a
s
P
r
o
t
e
i
n
w
u
r
d
e
n
u
n
m
i
t
e
i
n
e
m
N
a
C
l
-
G
r
a
d
i
e
n
t
e
n
e
l
u
i
e
r
t
.
D
i
e
W
a
h
l
d
i
e
s
e
s
G
r
a
d
i
e
n
t
e
n
s
t
e
l
l
t
e
d
e
n
e
i
n
z
i
g
e
n
U
n
t
e
r
s
c
h
i
e
d
b
e
i
d
e
r
A
u
f
r
e
i
n
i
g
u
n
g
d
e
r
b
e
i
d
e
n
E
n
z
y
m
v
a
r
i
a
n
t
e
n
d
a
r
;
i
m
F
a
l
l
e
v
o
n
j
H
m
d
w
u
r
d
e
e
i
n
G
r
a
d
i
e
n
t
v
o
n
0
{
4
0
0
m
M
N
a
C
l
a
u
f
2
5
0
m
l
g
e
w
￿
a
h
l
t
,
f
￿
u
r
d
i
e
R
e
i
n
i
g
u
n
g
v
o
n
k
H
m
d
e
i
n
G
r
a
d
i
e
n
t
v
o
n
0
{
6
0
0
m
M
a
u
f
2
5
0
m
l
.
D
a
s
e
l
u
i
e
r
t
e
P
r
o
t
e
i
n
w
u
r
d
e
i
n
F
r
a
k
t
i
o
n
e
n
v
o
n
5
m
l
g
e
s
a
m
m
e
l
t
,
d
i
e
a
n
s
c
h
l
i
e
￿
e
n
d
a
u
f
e
i
n
e
r
S
D
S
-
P
A
G
E
a
n
a
l
y
s
i
e
r
t
w
u
r
d
e
n
.
D
i
e
F
r
a
k
t
i
o
n
e
n
m
i
t
h
o
c
h
r
e
i
n
e
m
P
r
o
t
e
i
n
w
u
r
d
e
n
v
e
r
e
i
n
i
g
t
u
n
d
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
v
o
n
U
l
t
r
a
￿
l
t
r
a
t
i
o
n
s
e
i
n
h
e
i
t
e
n
(
C
e
n
t
r
i
p
r
e
p
5
0
/
C
e
n
t
r
i
c
o
n
5
0
)
e
i
n
g
e
e
n
g
t
u
n
d
i
n
2
5
m
M
M
O
P
S
/
K
O
H
p
H
7
.
0
￿
u
b
e
r
f
￿
u
h
r
t
.9
2
5
.
4
.
9
A
n
a
l
y
t
i
s
c
h
e
H
P
L
C
-
G
e
l
￿
l
t
r
a
t
i
o
n
D
i
e
a
n
a
l
y
t
i
s
c
h
e
G
e
l
￿
l
t
r
a
t
i
o
n
e
r
l
a
u
b
t
e
s
,
d
e
n
O
l
i
g
o
m
e
r
i
s
i
e
r
u
n
g
s
z
u
s
t
a
n
d
e
i
n
e
r
g
e
r
e
i
n
i
g
t
e
n
P
r
o
t
e
i
n
p
r
o
b
e
z
u
u
n
t
e
r
s
u
c
h
e
n
.
V
o
r
a
l
l
e
m
d
i
e
A
n
w
e
s
e
n
h
e
i
t
g
r
￿
o
￿
e
r
e
r
M
e
n
g
e
n
a
n
h
o
c
h
m
o
l
e
-
k
u
l
a
r
e
n
A
g
g
r
e
g
a
t
e
n
u
n
d
d
a
s
V
o
r
l
i
e
g
e
n
v
o
n
G
e
m
i
s
c
h
e
n
v
e
r
s
c
h
i
e
d
e
n
e
r
o
l
i
g
o
m
e
r
e
r
Z
u
s
t
￿
a
n
d
e
k
￿
o
n
n
e
n
m
i
t
d
i
e
s
e
r
M
e
t
h
o
d
e
g
e
z
e
i
g
t
w
e
r
d
e
n
.
A
u
￿
e
r
d
e
m
k
a
n
n
v
o
m
L
a
u
f
v
e
r
h
a
l
t
e
n
d
i
e
a
p
p
a
r
e
n
t
e
m
o
l
e
k
u
l
a
r
e
M
a
s
s
e
e
i
n
e
s
P
r
o
t
e
i
-
n
a
g
g
r
e
g
a
t
e
s
a
b
g
e
l
e
i
t
e
t
u
n
d
d
a
m
i
t
i
n
g
￿
u
n
s
t
i
g
e
n
F
￿
a
l
l
e
n
d
e
r
O
l
i
g
o
m
e
r
z
u
s
t
a
n
d
b
e
s
t
i
m
m
t
w
e
r
d
e
n
.
A
l
l
e
r
d
i
n
g
s
i
s
t
f
￿
u
r
d
a
s
L
a
u
f
v
e
r
h
a
l
t
e
n
n
i
c
h
t
d
i
e
m
o
l
e
k
u
l
a
r
e
M
a
s
s
e
,
s
o
n
d
e
r
n
e
h
e
r
d
e
r
h
y
d
r
o
d
y
n
a
m
i
s
c
h
e
R
a
d
i
u
s
e
i
n
e
s
P
r
o
t
e
i
n
a
g
g
r
e
g
a
t
e
s
r
e
l
e
v
a
n
t
,
s
o
d
a
￿
b
e
i
n
i
c
h
t
-
s
p
h
￿
a
r
i
s
c
h
e
n
P
a
r
t
i
k
e
l
n
d
i
e
E
r
g
e
b
n
i
s
s
e
s
t
a
r
k
v
e
r
f
￿
a
l
s
c
h
t
w
e
r
d
e
n
.
D
i
e
E
x
p
e
r
i
m
e
n
t
e
i
n
d
i
e
s
e
r
A
r
b
e
i
t
w
u
r
d
e
n
a
u
f
e
i
n
e
m
S
m
a
r
t
-
H
P
L
C
-
S
y
s
t
e
m
(
A
m
e
r
s
-
h
a
m
B
i
o
s
c
i
e
n
c
e
s
,
F
r
e
i
b
u
r
g
)
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
G
e
g
e
b
e
n
e
n
f
a
l
l
s
w
u
r
d
e
e
i
n
e
i
n
t
e
r
n
e
K
a
l
i
b
r
i
e
-
r
u
n
g
m
i
t
R
e
f
e
r
e
n
z
p
r
o
t
e
i
n
e
n
b
e
k
a
n
n
t
e
r
m
o
l
e
k
u
l
a
r
e
r
M
a
s
s
e
v
o
r
g
e
n
o
m
m
e
n
.
5
.
4
.
1
0
M
A
L
D
I
-
T
O
F
-
M
a
s
s
e
n
s
p
e
k
t
r
o
m
e
t
r
i
e
M
a
s
s
e
n
s
p
e
k
t
r
o
m
e
t
r
i
s
c
h
e
U
n
t
e
r
s
u
c
h
u
n
g
e
n
w
u
r
d
e
n
i
m
R
a
h
m
e
n
d
i
e
s
e
r
A
r
b
e
i
t
d
u
r
c
h
g
e
-
f
￿
u
h
r
t
,
u
m
d
i
e
I
n
k
o
r
p
o
r
a
t
i
o
n
v
o
n
S
e
l
e
n
u
n
d
d
i
e
B
i
n
d
u
n
g
v
o
n
Q
u
e
c
k
s
i
l
b
e
r
b
e
i
d
e
r
H
e
r
s
t
e
l
-
l
u
n
g
v
o
n
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
n
z
u
s
t
u
d
i
e
r
e
n
,
u
n
d
u
m
d
i
e
b
e
i
d
e
n
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
s
v
e
r
s
u
-
c
h
e
n
m
i
t
d
e
r
j
H
m
d
e
r
h
a
l
t
e
n
e
n
M
i
k
r
o
k
r
i
s
t
a
l
l
e
z
u
c
h
a
r
a
k
t
e
r
i
s
i
e
r
e
n
.
F
￿
u
r
d
i
e
M
e
s
s
u
n
g
e
n
w
u
r
d
e
n
V
o
y
a
g
e
r
D
E
-
R
P
M
A
L
D
I
-
T
O
F
-
M
a
s
s
e
n
s
p
e
k
t
r
o
m
e
t
e
r
(
P
e
r
-
k
i
n
E
l
m
e
r
B
i
o
s
y
s
t
e
m
s
,
W
e
i
t
e
r
s
t
a
d
t
)
v
e
r
w
e
n
d
e
t
,
e
n
t
w
e
d
e
r
a
m
M
P
I
f
￿
u
r
t
e
r
r
e
s
t
r
i
s
c
h
e
M
i
-
k
r
o
b
i
o
l
o
g
i
e
,
M
a
r
b
u
r
g
d
u
r
c
h
J
￿
o
r
g
K
a
h
n
t
,
o
d
e
r
(
i
m
F
a
l
l
e
d
e
r
j
H
m
d
-
M
i
k
r
o
k
r
i
s
t
a
l
l
e
)
a
m
I
n
s
t
i
t
u
t
f
￿
u
r
A
n
a
l
y
t
i
s
c
h
e
u
n
d
I
n
s
t
r
u
m
e
n
t
e
l
l
e
C
h
e
m
i
e
d
e
r
U
n
i
v
e
r
s
i
t
￿
a
t
F
r
a
n
k
f
u
r
t
d
u
r
c
h
R
a
l
f
K
r
￿
u
g
e
r
.
5
.
4
.
1
1
T
X
R
F
-
S
p
e
k
t
r
o
s
k
o
p
i
e
D
i
e
T
X
R
F
-
M
e
s
s
u
n
g
e
n
w
u
r
d
e
n
e
i
n
e
m
E
X
T
R
A
I
I
A
T
X
R
F
-
S
p
e
k
t
r
o
m
e
t
e
r
(
A
t
o
m
i
k
a
I
n
-
s
t
r
u
m
e
n
t
s
G
m
b
H
,
O
b
e
r
s
c
h
l
e
i
￿
h
e
i
m
)
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
v
o
n
M
o
K
￿
a
n
d
W
L
￿
-
A
n
r
e
g
u
n
g
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
Z
u
r
i
n
t
e
r
n
e
n
S
t
a
n
d
a
r
d
i
s
i
e
r
u
n
g
w
u
r
d
e
d
e
n
P
r
o
t
e
i
n
p
r
o
b
e
n
C
h
r
o
m
b
z
w
.
R
u
-
b
i
d
i
u
m
a
l
s
S
t
a
n
d
a
r
d
(
0
.
1
{
1
m
g
/
l
)
z
u
g
e
s
e
t
z
t
.
D
i
e
P
r
o
t
e
i
n
p
r
o
b
e
n
w
u
r
d
e
n
i
n
2
0
m
M
T
r
i
s
-
A
c
e
t
a
t
p
u
￿
e
r
p
H
7
.
0
t
r
a
n
s
f
e
r
i
e
r
t
.
D
i
e
D
a
u
e
r
d
e
r
D
a
t
e
n
a
u
f
n
a
h
m
e
f
￿
u
r
j
e
d
e
M
e
s
s
u
n
g
b
e
t
r
u
g
1
0
0
0
s
.
5
.
5
K
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
M
e
t
h
o
d
e
n
R
e
c
h
e
n
i
n
t
e
n
s
i
v
e
S
o
f
t
w
a
r
e
-
P
r
o
g
r
a
m
m
e
w
u
r
d
e
n
i
n
d
e
r
R
e
g
e
l
a
u
f
C
o
m
p
a
q
A
l
p
h
a
-
A
r
b
e
i
t
s
-
p
l
￿
a
t
z
e
n
u
n
t
e
r
T
r
u
6
4
U
N
I
X
o
d
e
r
a
u
f
P
C
-
A
r
b
e
i
t
s
p
l
￿
a
t
z
e
n
u
n
t
e
r
L
i
n
u
x
e
i
n
g
e
s
e
t
z
t
.
S
o
w
e
i
t
P
r
o
g
r
a
m
m
e
n
u
r
i
m
Q
u
e
l
l
t
e
x
t
v
e
r
f
￿
u
g
b
a
r
w
a
r
e
n
,
w
u
r
d
e
n
d
i
e
S
t
a
n
d
a
r
d
c
o
m
p
i
l
e
r
f
￿
u
r
d
i
e5
.
5
K
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
M
e
t
h
o
d
e
n
9
3
j
e
w
e
i
l
i
g
e
S
p
r
a
c
h
e
e
i
n
g
e
s
e
t
z
t
(
C
o
m
p
a
q
F
o
r
t
r
a
n
-
C
o
m
p
i
l
e
r
b
z
w
.
g
7
7
f
￿
u
r
F
o
r
t
r
a
n
7
7
,
C
o
m
p
a
q
C
-
C
o
m
p
i
l
e
r
b
z
w
.
g
c
c
f
￿
u
r
C
,
C
o
m
p
a
q
C
X
X
b
z
w
.
g
+
+
f
￿
u
r
C
+
+
)
.
F
￿
u
r
b
e
s
t
i
m
m
t
e
P
r
o
g
r
a
m
m
e
w
u
r
d
e
n
z
u
s
￿
a
t
z
l
i
c
h
S
p
r
a
c
h
u
m
g
e
b
u
n
g
e
n
f
￿
u
r
J
A
V
A
(
S
n
B
,
T
o
p
s
,
T
o
p
s
E
d
i
t
)
u
n
d
P
y
t
h
o
n
(
P
y
M
o
l
)
v
e
r
w
e
n
d
e
t
.
F
￿
u
r
M
o
d
e
l
l
b
a
u
u
n
d
-
v
i
s
u
a
l
i
s
i
e
r
u
n
g
w
u
r
d
e
n
G
r
a
￿
k
-
A
r
b
e
i
t
s
p
l
￿
a
t
z
e
d
e
r
F
i
r
m
a
S
i
l
i
c
o
n
G
r
a
p
h
i
c
s
(
I
n
d
i
g
o
2
,
O
n
y
x
,
O
c
t
a
n
e
)
i
n
V
e
r
b
i
n
d
u
n
g
m
i
t
d
e
m
C
r
y
s
t
a
l
E
y
e
s
S
t
e
r
e
o
-
S
y
s
t
e
m
d
e
r
F
i
r
m
a
S
t
e
r
e
o
g
r
a
p
h
i
c
s
(
S
a
n
R
a
f
a
e
l
,
C
A
,
U
S
A
)
e
i
n
g
e
s
e
t
z
t
.
5
.
5
.
1
P
r
o
t
e
i
n
k
r
i
s
t
a
l
l
i
s
a
t
i
o
n
A
l
l
e
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
s
e
x
p
e
r
i
m
e
n
t
e
w
u
r
d
e
n
a
l
s
m
i
n
i
a
t
u
r
i
s
i
e
r
t
e
D
a
m
p
f
d
i
￿
u
s
i
o
n
s
e
x
p
e
r
i
m
e
n
t
e
[
1
5
3
]
n
a
c
h
d
e
r
M
e
t
h
o
d
e
d
e
s
h
￿
a
n
g
e
n
d
e
n
T
r
o
p
f
e
n
s
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
D
i
e
R
e
s
e
r
v
o
i
r
l
￿
o
s
u
n
g
w
u
r
d
e
i
n
2
4
-
L
o
c
h
-
L
i
n
b
r
o
-
Z
e
l
l
k
u
l
t
u
r
p
l
a
t
t
e
n
(
I
C
N
,
M
e
c
k
e
n
h
e
i
m
o
d
e
r
H
a
m
p
t
o
n
R
e
s
e
a
r
c
h
,
L
a
g
u
n
a
N
i
g
u
e
l
,
C
A
,
U
S
A
)
g
e
g
e
b
e
n
.
D
i
e
P
r
o
t
e
i
n
l
￿
o
s
u
n
g
w
u
r
d
e
m
i
t
d
e
r
R
e
s
e
r
v
o
i
r
l
￿
o
s
u
n
g
a
u
f
z
u
v
o
r
m
i
t
e
i
n
e
r
2
%
D
i
c
h
l
o
r
-
D
i
m
e
t
h
y
l
s
i
l
a
n
l
￿
o
s
u
n
g
s
i
l
a
n
i
s
i
e
r
t
e
n
D
e
c
k
g
l
￿
a
s
c
h
e
n
g
e
m
i
s
c
h
t
u
n
d
a
u
f
d
i
e
K
a
m
m
e
r
m
i
t
R
e
s
e
r
v
o
i
r
l
￿
o
s
u
n
g
a
u
f
g
e
s
e
t
z
t
,
w
o
b
e
i
z
u
r
A
b
d
i
c
h
t
u
n
g
B
a
s
i
l
o
n
-
S
i
l
i
c
o
n
p
a
s
t
e
(
B
a
y
e
r
A
G
,
L
e
v
e
r
k
u
s
e
n
)
v
e
r
w
e
n
d
e
t
w
u
r
d
e
.
F
￿
u
r
d
i
e
S
u
c
h
e
n
a
c
h
n
e
u
e
n
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
s
b
e
d
i
n
g
u
n
g
e
n
w
u
r
d
e
n
i
n
d
e
r
R
e
g
e
l
z
u
n
￿
a
c
h
s
t
k
o
m
m
e
r
z
i
e
l
l
e
r
h
￿
a
l
t
l
i
c
h
e
S
￿
a
t
z
e
v
o
n
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
s
b
e
d
i
n
g
u
n
g
e
n
g
e
t
e
s
t
e
t
(
C
r
y
s
t
a
l
S
c
r
e
e
n
I
u
n
d
I
I
,
H
a
m
p
t
o
n
R
e
s
e
a
r
c
h
,
L
a
g
u
n
a
N
i
g
u
e
l
,
C
A
,
U
S
A
)
,
m
o
d
i
￿
z
i
e
r
t
e
s
p
a
r
s
e
m
a
t
r
i
x
s
c
r
e
e
n
s
[
1
5
4
]
,
d
i
e
a
u
f
d
e
m
K
o
n
z
e
p
t
d
e
s
u
n
v
o
l
l
s
t
￿
a
n
d
i
g
e
n
f
a
k
t
o
r
i
e
l
l
e
n
S
c
r
e
e
n
i
n
g
s
b
a
s
i
e
r
e
n
[
1
5
5
]
.
Z
u
s
￿
a
t
z
l
i
c
h
w
u
r
d
e
n
{
v
o
r
a
l
l
e
m
f
￿
u
r
j
H
m
d
{
e
i
g
e
n
e
S
c
r
e
e
n
s
e
n
t
w
i
c
k
e
l
t
,
s
o
w
o
h
l
S
￿
a
t
z
e
v
o
n
g
r
i
d
s
c
r
e
e
n
s
a
u
f
B
a
s
i
s
d
e
r
p
u
b
l
i
z
i
e
r
t
e
n
e
r
f
o
l
g
r
e
i
c
h
e
n
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
s
b
e
d
i
n
g
u
n
g
e
n
v
o
n
P
r
o
t
e
i
n
e
n
a
u
s
M
.
j
a
n
n
a
s
c
h
i
i
,
a
l
s
a
u
c
h
r
a
n
d
o
m
s
c
r
e
e
n
s
,
d
i
e
m
i
t
H
i
l
f
e
d
e
s
C
R
Y
S
T
O
O
L
-
S
e
r
v
e
r
s
(
h
t
t
p
:
/
/
w
w
w
-
s
t
r
u
c
t
u
r
e
.
l
l
n
l
.
g
o
v
/
c
r
y
s
t
o
o
l
,
[
1
5
6
]
)
g
e
n
e
r
i
e
r
t
w
u
r
d
e
n
.
D
a
b
e
i
w
u
r
d
e
d
e
r
g
e
n
u
t
z
t
e
M
u
l
t
i
p
a
r
a
m
e
t
e
r
r
a
u
m
a
u
f
g
r
u
n
d
v
o
n
L
￿
o
s
l
i
c
h
k
e
i
t
s
i
n
f
o
r
m
a
-
t
i
o
n
e
n
a
u
s
z
u
v
o
r
d
u
r
c
h
g
e
f
￿
u
h
r
t
e
n
f
o
o
t
p
r
i
n
t
s
c
r
e
e
n
s
[
1
5
7
]
b
e
g
r
e
n
z
t
.
5
.
5
.
2
P
r
￿
a
p
a
r
a
t
i
o
n
v
o
n
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
n
F
￿
u
r
d
i
e
H
e
r
s
t
e
l
l
u
n
g
v
o
n
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
n
w
u
r
d
e
n
d
i
e
P
r
o
t
e
i
n
k
r
i
s
t
a
l
l
e
i
n
e
i
n
e
n
g
e
-
e
i
g
n
e
t
e
n
S
t
a
b
i
l
i
s
i
e
r
u
n
g
s
p
u
￿
e
r
t
r
a
n
s
f
e
r
i
e
r
t
.
D
i
e
s
e
r
e
n
t
s
p
r
a
c
h
i
m
e
i
n
f
a
c
h
s
t
e
n
F
a
l
l
d
e
r
R
e
-
s
e
r
v
o
i
r
l
￿
o
s
u
n
g
,
w
o
b
e
i
d
i
e
K
o
n
z
e
n
t
r
a
t
i
o
n
d
e
s
F
￿
a
l
l
u
n
g
s
m
i
t
t
e
l
s
g
e
r
i
n
g
f
￿
u
g
i
g
e
r
h
￿
o
h
t
w
u
r
d
e
,
u
m
d
i
e
A
b
w
e
s
e
n
h
e
i
t
v
o
n
P
r
o
t
e
i
n
a
u
s
z
u
g
l
e
i
c
h
e
n
.
D
i
e
s
e
r
L
￿
o
s
u
n
g
w
u
r
d
e
n
d
i
e
S
c
h
w
e
r
a
t
o
m
v
e
r
b
i
n
d
u
n
g
e
n
i
n
K
o
n
z
e
n
t
r
a
t
i
o
n
e
n
v
o
n
i
n
d
e
r
R
e
g
e
l
0
.
5
{
1
0
m
M
z
u
g
e
s
e
t
z
t
.
D
a
d
i
e
S
c
h
w
e
r
a
t
o
m
v
e
r
b
i
n
d
u
n
g
e
n
h
￿
a
u
￿
g
i
n
h
￿
o
h
e
r
e
r
K
o
n
z
e
n
t
r
a
t
i
o
n
o
d
e
r
b
e
i
l
￿
a
n
g
e
r
e
r
E
i
n
w
i
r
k
u
n
g
z
u
r
Z
e
r
s
t
￿
o
r
u
n
g
d
e
r
K
r
i
s
t
a
l
l
e
f
￿
u
h
r
e
n
,
m
￿
u
s
s
e
n
i
n
e
i
n
e
m
i
t
e
r
a
t
i
v
e
n
P
r
o
z
e
￿
B
e
-
d
i
n
g
u
n
g
e
n
g
e
f
u
n
d
e
n
w
e
r
d
e
n
,
d
i
e
z
u
e
i
n
e
m
D
e
r
i
v
a
t
f
￿
u
h
r
e
n
,
d
a
s
e
i
n
e
r
s
e
i
t
s
n
o
c
h
g
u
t
e
B
e
u
-
g
u
n
g
s
e
i
g
e
n
s
c
h
a
f
t
e
n
a
u
f
w
e
i
s
t
u
n
d
z
u
m
n
a
t
i
v
e
n
K
r
i
s
t
a
l
l
i
s
o
m
o
r
p
h
i
s
t
,
a
n
d
e
r
e
r
s
e
i
t
s
a
b
e
r
g
u
t
b
e
s
e
t
z
t
e
S
c
h
w
e
r
a
t
o
m
p
o
s
i
t
i
o
n
e
n
b
e
s
i
t
z
t
.9
4
F
￿
u
r
d
i
e
D
e
r
i
v
a
t
i
s
i
e
r
u
n
g
s
v
e
r
s
u
c
h
e
m
i
t
L
a
n
t
h
a
n
i
d
e
n
m
u
￿
t
e
e
i
n
S
t
a
b
i
l
i
s
i
e
r
u
n
g
s
p
u
￿
e
r
v
e
r
w
e
n
d
e
t
w
e
r
d
e
n
,
d
e
r
M
E
S
/
N
a
O
H
s
t
a
t
t
C
a
c
o
d
y
l
a
t
/
H
C
l
e
n
t
h
￿
a
l
t
,
w
e
i
l
s
i
c
h
s
o
n
s
t
e
i
n
e
z
e
m
e
n
t
a
r
t
i
g
e
K
o
l
l
o
i
d
p
h
a
s
e
b
i
l
d
e
t
.
5
.
5
.
3
E
i
n
f
r
i
e
r
e
n
v
o
n
P
r
o
t
e
i
n
k
r
i
s
t
a
l
l
e
n
D
i
e
D
i
￿
r
a
k
t
i
o
n
s
e
x
p
e
r
i
m
e
n
t
e
i
n
d
i
e
s
e
r
A
r
b
e
i
t
w
u
r
d
e
n
a
u
s
n
a
h
m
s
l
o
s
a
n
t
i
e
f
g
e
k
￿
u
h
l
t
e
n
P
r
o
-
t
e
i
n
k
r
i
s
t
a
l
l
e
n
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
B
e
i
t
i
e
f
e
n
T
e
m
p
e
r
a
t
u
r
e
n
s
i
n
d
d
i
e
S
t
r
a
h
l
u
n
g
s
s
c
h
￿
a
d
e
n
s
t
a
r
k
r
e
d
u
z
i
e
r
t
,
w
e
i
l
r
a
d
i
o
l
y
t
i
s
c
h
f
r
e
i
g
e
s
e
t
z
t
e
R
a
d
i
k
a
l
e
i
m
g
e
f
r
o
r
e
n
e
n
K
r
i
s
t
a
l
l
i
m
m
o
b
i
l
i
s
i
e
r
t
s
i
n
d
.
Z
u
m
E
i
n
f
r
i
e
r
e
n
w
u
r
d
e
n
d
i
e
K
r
i
s
t
a
l
l
e
i
n
e
i
n
e
n
g
e
e
i
g
n
e
t
e
n
c
r
y
o
p
r
o
t
e
k
t
i
v
e
n
P
u
￿
e
r
t
r
a
n
s
-
f
e
r
i
e
r
t
u
n
d
d
a
n
n
m
￿
o
g
l
i
c
h
s
t
s
c
h
n
e
l
l
i
n
e
i
n
e
r
a
u
f
e
i
n
e
r
S
t
a
h
l
n
a
d
e
l
m
i
t
M
a
g
n
e
t
h
a
l
t
e
r
m
o
n
-
t
i
e
r
t
e
n
F
a
s
e
r
s
c
h
l
i
n
g
e
(
C
r
y
o
l
o
o
p
,
H
a
m
p
t
o
n
R
e
s
e
a
r
c
h
)
e
i
n
g
e
f
r
o
r
e
n
,
e
n
t
w
e
d
e
r
i
n
e
i
n
e
m
d
u
r
c
h
e
i
n
e
n
K
r
y
o
s
t
a
t
e
n
(
O
x
f
o
r
d
C
r
y
o
s
y
s
t
e
m
s
,
O
x
f
o
r
d
,
U
K
)
e
r
z
e
u
g
t
e
n
t
i
e
f
k
a
l
t
e
n
S
t
i
c
k
-
s
o
￿
s
t
r
a
h
l
o
d
e
r
i
n
￿
￿
u
s
s
i
g
e
m
S
t
i
c
k
s
t
o
￿
.
D
i
e
K
r
i
s
t
a
l
l
e
w
u
r
d
e
n
f
￿
u
r
d
i
e
w
e
i
t
e
r
e
V
e
r
w
e
n
d
u
n
g
i
n
￿
￿
u
s
s
i
g
e
m
S
t
i
c
k
s
t
o
￿
g
e
l
a
g
e
r
t
.
F
￿
u
r
d
e
n
T
r
a
n
s
p
o
r
t
d
i
e
n
t
e
e
i
n
T
r
a
n
s
p
o
r
t
-
D
e
w
a
r
(
T
a
y
l
o
r
-
W
h
a
r
t
o
n
)
.
E
s
w
u
r
d
e
n
d
i
e
f
o
l
g
e
n
d
e
n
P
u
￿
e
r
z
u
m
E
i
n
f
r
i
e
r
e
n
d
e
r
v
e
r
s
c
h
i
e
d
e
n
e
n
K
r
i
s
t
a
l
l
s
o
r
t
e
n
v
e
r
-
w
e
n
d
e
t
:
H
m
d
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
1
0
0
￿
l
1
M
N
a
-
C
a
c
o
d
y
l
a
t
/
H
C
l
p
H
6
.
0
5
0
0
￿
l
4
M
(
N
H
4
)
2
S
O
4
2
7
5
￿
l
8
0
%
G
l
y
c
e
r
o
l
6
0
￿
l
2
0
%
P
E
G
8
0
0
0
6
5
￿
l
H
2
O
F
￿
u
r
d
a
s
E
i
n
f
r
i
e
r
e
n
v
o
n
L
a
n
t
h
a
n
i
d
e
n
-
D
e
r
i
v
a
t
e
n
w
u
r
d
e
C
a
c
o
d
y
l
a
t
/
H
C
l
d
u
r
c
h
M
E
S
/
N
a
O
H
e
r
s
e
t
z
t
,
w
e
i
l
C
a
c
o
d
y
l
a
t
m
i
t
L
a
n
t
h
a
n
i
d
e
n
u
n
l
￿
o
s
l
i
c
h
e
K
o
l
l
o
i
d
e
b
i
l
d
e
t
.
F
￿
u
r
d
i
e
O
x
i
d
a
t
i
o
n
v
o
n
S
e
M
e
t
-
R
e
s
t
e
n
u
n
m
i
t
t
e
l
b
a
r
v
o
r
d
e
m
E
i
n
f
r
i
e
r
e
n
:
O
x
i
d
a
t
i
o
n
s
p
u
￿
e
r
1
0
0
￿
l
1
M
N
a
-
C
a
c
o
d
y
l
a
t
/
H
C
l
p
H
6
.
0
5
0
0
￿
l
4
M
(
N
H
4
)
2
S
O
4
2
7
5
￿
l
8
0
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G
l
y
c
e
r
o
l
1
0
￿
l
3
0
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H
2
O
2
1
1
5
5
￿
l
H
2
O
H
m
d
a
u
s
M
.
j
a
n
n
a
s
c
h
i
i
1
0
0
￿
l
1
M
N
a
-
C
a
c
o
d
y
l
a
t
/
H
C
l
p
H
6
.
0
4
8
0
￿
l
4
M
(
N
H
4
)
2
S
O
4
2
8
0
￿
l
8
0
%
G
l
y
c
e
r
o
l
1
4
0
￿
l
H
2
O5
.
5
K
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
M
e
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￿
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c
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￿
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￿
l
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￿
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e
n
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l
u
n
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A
l
l
e
i
n
d
i
e
s
e
r
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r
b
e
i
t
r
e
f
e
r
i
e
r
t
e
n
D
a
t
e
n
s
￿
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t
z
e
w
u
r
d
e
n
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n
t
i
e
f
g
e
k
￿
u
h
l
t
e
n
K
r
i
s
t
a
l
l
e
n
m
i
t
d
e
r
O
s
z
i
l
l
a
t
i
o
n
s
m
e
t
h
o
d
e
g
e
m
e
s
s
e
n
.
Z
u
r
K
￿
u
h
l
u
n
g
w
u
r
d
e
n
K
r
y
o
s
t
a
t
e
n
d
e
r
F
i
r
m
a
O
x
f
o
r
d
C
r
y
o
-
s
y
s
t
e
m
s
(
O
x
f
o
r
d
,
U
K
)
e
i
n
g
e
s
e
t
z
t
.
E
i
n
T
e
i
l
d
e
r
D
a
t
e
n
s
￿
a
t
z
e
w
u
r
d
e
i
m
I
n
s
t
i
t
u
t
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
z
w
e
i
e
r
R
￿
o
n
t
g
e
n
g
e
n
e
r
a
-
t
o
r
e
n
M
S
C
R
i
g
a
k
u
R
u
-
2
0
0
(
e
r
z
e
u
g
t
m
i
t
t
e
l
s
e
i
n
e
r
r
o
t
i
e
r
e
n
d
e
n
A
n
o
d
e
C
u
K
￿
-
S
t
r
a
h
l
u
n
g
v
o
n
1
.
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￿
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)
u
n
d
M
a
r
3
4
5
b
z
w
.
M
S
C
R
-
A
x
i
s
4
+
+
I
m
a
g
e
-
P
l
a
t
e
-
D
e
t
e
k
t
o
r
e
n
a
u
f
g
e
n
o
m
m
e
n
.
D
i
e
K
r
i
s
t
a
l
l
e
w
u
r
d
e
n
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
e
i
n
e
s
G
o
n
i
o
m
e
t
e
r
k
o
p
f
e
s
a
u
f
e
i
n
E
i
n
k
r
e
i
s
-
D
i
￿
r
a
k
t
o
m
e
t
e
r
(
H
u
b
e
r
D
i
￿
r
a
k
t
i
o
n
s
t
e
c
h
n
i
k
,
M
￿
u
n
c
h
e
n
)
m
o
n
t
i
e
r
t
u
n
d
m
i
t
e
i
n
e
r
s
e
n
k
r
e
c
h
t
z
u
r
A
c
h
s
e
d
e
s
R
￿
o
n
t
g
e
n
s
t
r
a
h
l
e
s
p
o
s
i
t
i
o
n
i
e
r
t
e
n
C
C
D
-
K
a
m
e
r
a
j
u
s
t
i
e
r
t
.
E
i
n
g
r
o
￿
e
r
T
e
i
l
d
e
r
D
a
t
e
n
s
￿
a
t
z
e
w
u
r
d
e
a
n
v
e
r
s
c
h
i
e
d
e
n
e
n
S
y
n
c
h
r
o
t
r
o
n
m
e
￿
p
l
￿
a
t
z
e
n
g
e
-
m
e
s
s
e
n
,
i
m
e
i
n
z
e
l
n
e
n
B
W
6
(
M
a
x
-
P
l
a
n
c
k
-
G
r
u
p
p
e
n
f
￿
u
r
S
t
r
u
k
t
u
r
e
l
l
e
M
o
l
e
k
u
l
a
r
b
i
o
l
o
g
i
e
,
D
E
S
Y
,
H
a
m
b
u
r
g
)
,
B
W
7
A
,
B
W
7
B
,
X
1
1
,
X
1
3
,
X
3
1
(
a
l
l
e
E
M
B
L
H
a
m
b
u
r
g
,
D
E
S
Y
)
,
B
M
1
4
,
I
D
1
3
,
I
D
1
4
(
E
H
4
)
,
I
D
2
9
(
a
l
l
e
E
S
R
F
,
G
r
e
n
o
b
l
e
,
F
r
a
n
k
r
e
i
c
h
)
u
n
d
X
1
2
C
(
N
S
L
S
,
B
r
o
o
k
-
h
a
v
e
n
N
a
t
i
o
n
a
l
L
a
b
o
r
a
t
o
r
y
,
N
e
w
Y
o
r
k
,
U
S
A
)
.
D
a
b
e
i
w
u
r
d
e
n
v
e
r
s
c
h
i
e
d
e
n
e
D
i
￿
r
a
k
t
o
m
e
t
e
r
u
n
d
I
m
a
g
e
-
P
l
a
t
e
-
D
e
t
e
k
t
o
r
e
n
v
o
m
T
y
p
M
a
r
3
4
5
(
B
W
7
B
,
X
3
1
)
o
d
e
r
C
C
D
-
D
e
t
e
k
t
o
r
e
n
d
e
r
T
y
p
e
n
M
a
r
1
6
5
(
B
W
6
,
B
W
7
A
,
X
1
1
,
X
1
3
,
B
M
1
4
,
I
D
1
3
)
,
A
D
S
C
Q
u
a
n
t
u
m
Q
4
(
I
D
1
4
,
I
D
2
9
)
o
d
e
r
B
r
a
n
d
e
i
s
B
1
(
X
1
2
C
)
v
e
r
w
e
n
-
d
e
t
.
N
a
c
h
e
i
n
e
r
e
r
s
t
e
n
A
u
f
n
a
h
m
e
w
u
r
d
e
a
u
f
B
a
s
i
s
v
o
n
M
o
s
a
i
z
i
t
￿
a
t
u
n
d
B
e
u
g
u
n
g
s
g
r
e
n
z
e
d
e
r
K
r
i
s
t
a
l
l
-
D
e
t
e
k
t
o
r
-
A
b
s
t
a
n
d
u
n
d
d
e
r
O
s
z
i
l
l
a
t
i
o
n
s
w
i
n
k
e
l
g
e
w
￿
a
h
l
t
.
D
i
e
A
u
f
n
a
h
m
e
w
u
r
-
d
e
p
r
o
z
e
s
s
i
e
r
t
u
n
d
a
u
f
g
r
u
n
d
d
e
r
I
n
d
i
z
i
e
r
u
n
g
m
i
t
d
e
m
P
r
o
g
r
a
m
m
S
T
R
A
T
E
G
Y
[
1
5
8
]
e
i
n
o
p
t
i
m
a
l
e
r
S
t
a
r
t
w
i
n
k
e
l
b
e
r
e
c
h
n
e
t
,
u
m
v
o
l
l
s
t
￿
a
n
d
i
g
e
D
a
t
e
n
i
n
e
i
n
e
m
m
￿
o
g
l
i
c
h
s
t
k
l
e
i
n
e
n
O
s
-
z
i
l
l
a
t
i
o
n
s
b
e
r
e
i
c
h
s
a
m
m
e
l
n
z
u
k
￿
o
n
n
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n
[
1
5
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]
.
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5
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t
e
n
p
r
o
z
e
s
s
i
e
r
u
n
g
F
￿
u
r
d
i
e
D
a
t
e
n
p
r
o
z
e
s
s
i
e
r
u
n
g
w
u
r
d
e
n
e
n
t
w
e
d
e
r
d
i
e
P
r
o
g
r
a
m
m
e
D
E
N
Z
O
,
S
C
A
L
E
P
A
C
K
u
n
d
X
D
I
S
P
o
d
e
r
d
i
e
i
n
t
e
g
r
i
e
r
t
e
H
K
L
2
0
0
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-
P
r
o
g
r
a
m
m
v
e
r
s
i
o
n
v
e
r
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e
n
d
e
t
[
1
6
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.
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￿
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e
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e
r
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e
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e
r
u
n
g
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e
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b
e
i
d
e
r
S
k
a
l
i
e
r
u
n
g
v
e
r
w
e
n
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e
t
e
n
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e
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l
e
r
m
o
d
e
l
l
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u
r
-
d
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P
r
o
g
r
a
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e
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.
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￿
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n
￿
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￿
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￿
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￿
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￿
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￿
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￿
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i
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b
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￿
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b
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￿
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￿
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d
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P
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e
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￿
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d
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i
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p
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￿
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b
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c
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￿
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p
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n
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￿
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￿
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p
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￿
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.
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e
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h
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c
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w
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(
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u
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n
d
e
￿
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e
r
t
e
S
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e
l
l
e
n
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e
s
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r
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t
a
l
l
i
s
i
e
r
t
e
n
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o
t
e
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n
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n
d
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h
n
e
d
a
b
e
i
d
a
s
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r
i
s
t
a
l
l
g
i
t
t
e
r
z
u
v
e
r
￿
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n
d
e
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n
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r
d
e
n
d
i
e
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e
S
c
h
w
e
r
a
t
o
m
e
i
n
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e
￿
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a
r
e
r
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e
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s
e
z
u
d
e
n
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e
￿
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x
i
n
t
e
n
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i
t
￿
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t
e
n
b
e
i
t
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a
g
e
n
.
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S
t
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t
u
r
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t
o
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e
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e
r
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e
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e
r
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b
e
n
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d
a
n
n
d
u
r
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V
e
k
t
o
r
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d
d
i
t
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o
n
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u
s
d
e
n
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n
t
e
i
l
e
n
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e
s
P
r
o
t
e
i
n
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u
n
d
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e
r
S
c
h
w
e
r
a
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o
m
e
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=
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+
F
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(
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)
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a
c
h
H
a
r
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e
r
[
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]
k
￿
o
n
n
e
n
b
e
i
b
e
k
a
n
n
t
e
n
S
c
h
w
e
r
a
t
o
m
p
o
s
i
t
i
o
n
e
n
d
i
e
u
n
b
e
k
a
n
n
t
e
n
P
h
a
s
e
n
d
e
s
P
r
o
t
e
i
n
s
t
r
u
k
t
u
r
f
a
k
t
o
r
s
F
P
b
e
s
t
i
m
m
t
w
e
r
d
e
n
,
i
n
d
e
m
m
a
n
e
i
n
e
n
K
r
e
i
s
m
i
t
d
e
m
R
a
d
i
u
s
j
F
P
j
z
e
i
c
h
n
e
t
,
v
o
n
d
e
s
s
e
n
M
i
t
t
e
l
p
u
n
k
t
a
u
s
d
e
n
V
e
k
t
o
r
￿
F
H
,
u
n
d
a
n
d
e
s
s
e
n
E
n
d
e
e
i
n
e
n
z
w
e
i
t
e
n
K
r
e
i
s
m
i
t
d
e
m
R
a
d
i
u
s
j
F
P
H
j
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.
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K
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
M
e
t
h
o
d
e
n
9
7
D
i
e
s
e
s
o
g
e
n
a
n
n
t
e
H
a
r
k
e
r
-
K
o
n
s
t
r
u
k
t
i
o
n
e
r
g
i
b
t
z
w
e
i
g
l
e
i
c
h
w
a
h
r
s
c
h
e
i
n
l
i
c
h
e
L
￿
o
s
u
n
g
e
n
f
￿
u
r
d
i
e
P
r
o
t
e
i
n
p
h
a
s
e
n
w
i
n
k
e
l
,
z
u
r
U
n
t
e
r
s
c
h
e
i
d
u
n
g
d
e
r
r
i
c
h
t
i
g
e
n
L
￿
o
s
u
n
g
m
u
￿
m
a
n
z
w
e
i
o
d
e
r
m
e
h
r
i
s
o
m
o
r
p
h
e
D
e
r
i
v
a
t
e
v
e
r
w
e
n
d
e
n
.
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a
h
e
r
w
i
r
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i
e
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e
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e
t
h
o
d
e
a
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s
d
i
e
M
e
t
h
o
d
e
d
e
s
m
e
h
r
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a
c
h
e
n
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s
o
m
o
r
p
h
e
n
E
r
s
a
t
z
e
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(
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)
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e
i
c
h
n
e
t
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n
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e
r
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r
a
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t
d
i
e
h
￿
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u
￿
g
s
c
h
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e
c
h
t
e
I
s
o
m
o
r
p
h
i
e
d
e
r
S
c
h
w
e
r
a
t
o
m
d
e
r
i
v
a
t
e
d
a
s
g
r
￿
o
￿
t
e
P
r
o
b
l
e
m
d
i
e
s
e
r
M
e
t
h
o
d
e
.
A
n
o
m
a
l
e
D
i
s
p
e
r
s
i
o
n
F
￿
u
r
e
i
n
f
r
e
i
e
s
E
l
e
k
t
r
o
n
b
e
t
r
￿
a
g
t
d
e
r
P
h
a
s
e
n
u
n
t
e
r
s
c
h
i
e
d
d
e
r
g
e
s
t
r
e
u
t
e
n
z
u
r
e
i
n
f
a
l
l
e
n
d
e
n
R
￿
o
n
t
g
e
n
w
e
l
l
e
g
e
n
a
u
1
8
0
Æ
;
f
￿
u
r
d
i
e
E
l
e
k
t
r
o
n
e
n
d
e
r
i
n
n
e
r
e
n
S
c
h
a
l
e
n
e
i
n
e
s
A
t
o
m
s
b
e
o
b
a
c
h
t
e
t
m
a
n
d
a
g
e
g
e
n
e
i
n
e
A
b
w
e
i
c
h
u
n
g
a
u
f
g
r
u
n
d
d
e
r
s
t
a
r
k
e
n
W
e
c
h
s
e
l
w
i
r
k
u
n
g
m
i
t
d
e
m
A
t
o
m
k
e
r
n
.
D
i
e
s
e
s
P
h
￿
a
n
o
m
e
n
w
i
r
d
a
l
s
a
n
o
m
a
l
e
D
i
s
p
e
r
s
i
o
n
b
e
z
e
i
c
h
n
e
t
.
F
e
r
n
d
e
r
A
b
s
o
r
p
t
i
o
n
s
-
k
a
n
t
e
e
i
n
e
s
E
l
e
m
e
n
t
e
s
i
s
t
d
i
e
s
e
r
E
￿
e
k
t
n
u
r
s
e
h
r
s
c
h
w
a
c
h
a
u
s
g
e
p
r
￿
a
g
t
u
n
d
d
a
h
e
r
v
e
r
-
n
a
c
h
l
￿
a
s
s
i
g
b
a
r
,
n
i
c
h
t
a
b
e
r
i
n
d
e
r
e
n
N
￿
a
h
e
.
A
n
d
i
e
s
e
n
R
e
s
o
n
a
n
z
w
e
l
l
e
n
l
￿
a
n
g
e
n
f
￿
u
h
r
t
P
h
o
t
o
-
n
e
n
a
b
s
o
r
p
t
i
o
n
z
u
r
E
j
e
k
t
i
o
n
v
o
n
E
l
e
k
t
r
o
n
e
n
a
u
s
k
e
r
n
n
a
h
e
n
O
r
b
i
t
a
l
e
n
.
M
a
n
u
n
t
e
r
s
c
h
e
i
d
e
t
n
a
c
h
H
e
r
k
u
n
f
t
d
e
r
E
l
e
k
t
r
o
n
e
n
K
-
K
a
n
t
e
n
(
1
s
)
,
d
r
e
i
L
-
K
a
n
t
e
n
(
2
p
)
,
u
n
d
f
￿
u
n
f
M
-
K
a
n
t
e
n
(
3
d
)
.
D
u
r
c
h
d
i
e
a
n
o
m
a
l
e
D
i
s
p
e
r
s
i
o
n
a
d
d
i
e
r
t
s
i
c
h
z
u
m
n
o
r
m
a
l
e
n
a
t
o
m
a
r
e
n
S
t
r
e
u
f
a
k
t
o
r
f
0
,
d
e
r
w
e
l
l
e
n
l
￿
a
n
g
e
n
u
n
a
b
h
￿
a
n
g
i
g
i
s
t
,
e
i
n
e
k
o
m
p
l
e
x
e
a
n
o
m
a
l
e
K
o
m
p
o
n
e
n
t
e
a
u
s
e
i
n
e
m
R
e
a
l
t
e
i
l
f
0
u
n
d
e
i
n
e
m
I
m
a
g
i
n
￿
a
r
t
e
i
l
f
0
0
:
f
=
f
0
+
f
0
+
f
0
0
(
1
8
)
D
a
b
e
i
f
￿
u
h
r
t
f
0
z
u
I
n
t
e
n
s
i
t
￿
a
t
s
u
n
t
e
r
s
c
h
i
e
d
e
n
v
o
n
R
e
￿
e
x
e
n
m
i
t
i
d
e
n
t
i
s
c
h
e
n
M
i
l
l
e
r
-
I
n
d
i
-
z
e
s
b
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
R
￿
o
n
t
g
e
n
w
e
l
l
e
n
l
￿
a
n
g
e
n
(
s
o
g
e
n
a
n
n
t
e
d
i
s
p
e
r
s
i
v
e
D
i
￿
e
r
e
n
z
e
n
)
,
f
0
0
f
￿
u
h
r
t
z
u
r
V
e
r
l
e
t
z
u
n
g
d
e
s
F
r
i
e
d
e
l
s
c
h
e
n
G
e
s
e
t
z
e
s
,
d
.
h
.
F
(
h
k
l
)
u
n
d
F
(
￿
h
￿
k
￿
l
)
s
i
n
d
n
i
c
h
t
l
￿
a
n
g
e
r
i
d
e
n
t
i
s
c
h
(
s
o
g
e
n
a
n
n
t
e
a
n
o
m
a
l
e
o
d
e
r
B
i
j
v
o
e
t
-
D
i
￿
e
r
e
n
z
e
n
)
.
L
e
t
z
t
e
r
e
w
u
r
d
e
n
e
r
s
t
m
a
l
s
a
n
d
e
n
R
e
￿
e
x
e
n
1
1
1
b
z
w
.
￿
1
￿
1
￿
1
d
e
s
M
i
n
e
r
a
l
s
Z
i
n
k
b
l
e
n
d
e
b
e
o
b
a
c
h
t
e
t
[
1
6
2
]
.
S
o
w
o
h
l
f
0
a
l
s
a
u
c
h
f
0
0
s
i
n
d
i
n
h
o
h
e
m
M
a
￿
e
e
n
e
r
g
i
e
a
b
h
￿
a
n
g
i
g
.
A
n
d
e
n
A
b
s
o
r
p
t
i
o
n
s
-
k
a
n
t
e
n
s
t
e
i
g
t
f
0
0
r
a
p
i
d
e
a
n
,
w
￿
a
h
r
e
n
d
f
0
a
b
s
i
n
k
t
(
A
b
b
.
3
0
)
.
B
e
i
d
e
r
M
A
D
-
M
e
t
h
o
d
e
n
a
c
h
H
e
n
d
r
i
c
k
s
o
n
[
1
6
4
]
w
e
r
d
e
n
a
n
e
i
n
e
r
d
u
r
c
h
s
t
i
m
m
b
a
r
e
n
S
y
n
c
h
r
o
t
r
o
n
q
u
e
l
l
e
D
a
t
e
n
s
￿
a
t
z
e
b
e
i
W
e
l
l
e
n
l
￿
a
n
g
e
n
m
i
t
m
a
x
i
m
a
l
e
m
f
0
0
(
p
e
a
k
)
,
m
i
n
i
m
a
l
e
m
f
0
(
i
n
￿
e
c
t
i
o
n
p
o
i
n
t
)
u
n
d
e
i
n
o
d
e
r
z
w
e
i
z
u
s
￿
a
t
z
l
i
c
h
e
(
r
e
m
o
t
e
)
D
a
t
e
n
s
￿
a
t
z
e
n
a
u
f
d
e
r
h
o
c
h
-
u
n
d
/
o
d
e
r
n
i
e
d
r
i
g
e
n
e
r
g
e
t
i
s
c
h
e
n
S
e
i
t
e
d
e
r
K
a
n
t
e
g
e
s
a
m
m
e
l
t
.
D
i
e
M
A
D
-
M
e
t
h
o
d
e
w
u
r
d
e
e
r
s
t
m
a
l
i
g
1
9
8
8
a
n
g
e
w
a
n
d
t
[
1
6
4
]
u
n
d
h
a
t
s
i
c
h
s
e
i
t
d
e
m
z
u
r
w
i
c
h
t
i
g
s
t
e
n
M
e
t
h
o
d
e
f
￿
u
r
d
i
e
B
e
s
t
i
m
m
u
n
g
n
e
u
e
r
P
r
o
t
e
i
n
s
t
r
u
k
t
u
r
e
n
e
n
t
w
i
c
k
e
l
t
[
1
6
5
,
1
6
6
]
.
A
u
s
s
c
h
l
a
g
g
e
b
e
n
d
h
i
e
r
f
￿
u
r
s
i
n
d
d
i
e
e
n
o
r
m
e
n
V
o
r
t
e
i
l
e
g
e
g
e
n
￿
u
b
e
r
d
e
r
M
e
t
h
o
d
e
d
e
s
m
e
h
r
-
f
a
c
h
e
n
i
s
o
m
o
r
p
h
e
n
E
r
s
a
t
z
e
s
:
D
a
e
i
n
e
i
n
z
i
g
e
r
K
r
i
s
t
a
l
l
v
e
r
w
e
n
d
e
t
w
i
r
d
,
e
n
t
f
￿
a
l
l
t
d
a
s
P
r
o
-
b
l
e
m
d
e
r
N
i
c
h
t
-
I
s
o
m
o
r
p
h
i
e
.
D
i
e
a
n
o
m
a
l
e
K
o
m
p
o
n
e
n
t
e
d
e
s
S
t
r
e
u
f
a
k
t
o
r
s
i
s
t
u
n
a
b
h
￿
a
n
g
i
g
v
o
m
S
t
r
e
u
w
i
n
k
e
l
,
w
￿
a
h
r
e
n
d
d
i
e
n
o
r
m
a
l
e
K
o
m
p
o
n
e
n
t
e
m
i
t
z
u
n
e
h
m
e
n
d
e
m
W
i
n
k
e
l
s
t
a
r
k
a
b
n
i
m
m
t
,
d
a
h
e
r
k
￿
o
n
n
e
n
g
u
t
e
e
x
p
e
r
i
m
e
n
t
e
l
l
e
P
h
a
s
e
n
b
i
s
z
u
h
o
h
e
r
A
u
￿
￿
o
s
u
n
g
b
e
s
t
i
m
m
t
w
e
r
d
e
n
.
S
c
h
l
i
e
￿
l
i
c
h
e
i
g
n
e
n
s
i
c
h
b
i
o
s
y
n
t
h
e
t
i
s
c
h
m
i
t
S
e
M
e
t
m
a
r
k
i
e
r
t
e
P
r
o
t
e
i
n
e
a
u
s
g
e
z
e
i
c
h
-
n
e
t
f
￿
u
r
M
A
D
-
E
x
p
e
r
i
m
e
n
t
e
[
1
1
5
]
.9
8
A
b
b
i
l
d
u
n
g
3
0
:
K
-
R
￿
o
n
t
g
e
n
a
b
s
o
r
p
t
i
o
n
s
k
a
n
t
e
v
o
n
S
e
l
e
n
(
A
)
u
n
d
d
i
e
d
r
e
i
L
-
K
a
n
t
e
n
v
o
n
Q
u
e
c
k
-
s
i
l
b
e
r
(
B
)
.
D
i
e
i
n
d
e
r
v
o
r
l
i
e
g
e
n
d
e
n
A
r
b
e
i
t
d
i
s
k
u
t
i
e
r
t
e
n
M
A
D
-
u
n
d
S
A
D
-
E
x
p
e
r
i
m
e
n
t
e
w
u
r
d
e
n
a
n
d
e
r
S
e
-
K
-
u
n
d
d
e
r
H
g
-
L
I
I
I
-
K
a
n
t
e
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
D
i
e
h
i
e
r
g
e
z
e
i
g
t
e
n
D
a
t
e
n
s
t
a
m
m
e
n
v
o
n
h
t
t
p
:
/
/
b
r
i
e
.
b
m
s
c
.
w
a
s
h
i
n
g
t
o
n
.
e
d
u
/
s
c
a
t
t
e
r
u
n
d
w
u
r
d
e
n
n
a
c
h
d
e
r
A
p
p
r
o
x
i
m
a
t
i
o
n
v
o
n
C
r
o
m
e
r
u
n
d
L
i
b
e
r
m
a
n
[
1
6
3
]
b
e
r
e
c
h
-
n
e
t
.
D
i
e
s
e
l
i
e
f
e
r
t
n
u
r
f
e
r
n
d
e
r
A
b
s
o
r
p
t
i
o
n
s
k
a
n
t
e
n
g
e
n
a
u
e
E
r
g
e
b
n
i
s
s
e
.
D
i
e
e
x
p
e
-
r
i
m
e
n
t
e
l
l
b
e
s
t
i
m
m
t
e
n
A
b
s
o
r
p
t
i
o
n
s
k
a
n
t
e
n
h
a
b
e
n
e
i
n
e
e
h
e
r
s
i
g
m
o
i
d
a
l
e
F
o
r
m
.
V
o
r
a
l
l
e
m
u
n
m
i
t
t
e
l
b
a
r
v
o
r
d
e
n
K
a
n
t
e
n
w
e
r
d
e
n
￿
U
b
e
r
g
￿
a
n
g
e
h
o
h
e
r
W
a
h
r
s
c
h
e
i
n
l
i
c
h
-
k
e
i
t
w
i
r
k
s
a
m
u
n
d
e
r
g
e
b
e
n
d
a
s
s
o
g
e
n
a
n
n
t
e
w
h
i
t
e
l
i
n
e
-
F
e
a
t
u
r
e
.
F
￿
u
r
e
i
n
a
k
k
u
r
a
t
e
s
M
A
D
-
E
x
p
e
r
i
m
e
n
t
m
u
￿
d
i
e
s
e
r
n
e
a
r
e
d
g
e
-
B
e
r
e
i
c
h
(
X
A
N
E
S
)
d
a
h
e
r
e
x
p
e
r
i
m
e
n
t
e
l
l
a
u
s
d
e
r
R
￿
o
n
t
g
e
n
￿
u
o
r
e
s
z
e
n
z
b
e
s
t
i
m
m
t
w
e
r
d
e
n
[
8
5
]
.
A
l
l
e
r
d
i
n
g
s
e
r
f
o
r
d
e
r
n
d
i
e
g
e
r
i
n
g
e
n
b
e
o
b
a
c
h
t
e
t
e
n
D
i
￿
e
r
e
n
z
e
n
e
i
n
e
p
r
￿
a
z
i
s
e
M
e
s
s
u
n
g
;
a
u
-
￿
e
r
d
e
m
i
s
t
e
i
n
e
g
e
n
a
u
e
K
o
n
t
r
o
l
l
e
d
e
r
e
i
n
g
e
s
t
e
l
l
t
e
n
W
e
l
l
e
n
l
￿
a
n
g
e
n
o
t
w
e
n
d
i
g
.
D
i
e
s
e
F
o
r
d
e
-
r
u
n
g
e
n
k
￿
o
n
n
e
n
a
n
m
o
d
e
r
n
e
n
S
y
n
c
h
r
o
t
r
o
n
q
u
e
l
l
e
n
a
l
l
e
r
d
i
n
g
s
r
o
u
t
i
n
e
m
￿
a
￿
i
g
e
r
f
￿
u
l
l
t
w
e
r
d
e
n
.
S
o
s
i
n
d
i
n
e
i
n
f
a
c
h
e
n
F
￿
a
l
l
e
n
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
e
n
i
n
￿
a
u
￿
e
r
s
t
k
u
r
z
e
r
Z
e
i
t
m
￿
o
g
l
i
c
h
[
1
6
7
]
.
E
i
n
e
w
e
i
t
e
r
e
E
n
t
w
i
c
k
l
u
n
g
g
e
h
t
d
a
h
i
n
,
i
n
e
i
n
e
m
s
o
g
e
n
a
n
n
t
e
n
S
A
D
-
E
x
p
e
r
i
m
e
n
t
n
u
r
e
i
n
e
n
D
a
t
e
n
s
a
t
z
a
n
d
e
r
P
e
a
k
-
W
e
l
l
e
n
l
￿
a
n
g
e
z
u
m
e
s
s
e
n
.
M
i
t
d
e
n
h
e
u
t
e
v
e
r
f
￿
u
g
b
a
r
e
n
M
e
-
t
h
o
d
e
n
d
e
r
S
u
b
s
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
(
s
.
u
.
)
u
n
d
d
e
r
D
i
c
h
t
e
m
o
d
i
￿
k
a
t
i
o
n
i
s
t
e
s
b
e
i
g
u
t
e
r
P
r
i
m
￿
a
r
d
a
t
e
n
q
u
a
l
i
t
￿
a
t
h
￿
a
u
￿
g
a
u
c
h
h
i
e
r
m
i
t
m
￿
o
g
l
i
c
h
,
e
i
n
e
i
n
t
e
r
p
r
e
t
i
e
r
b
a
r
e
e
x
p
e
r
i
m
e
n
t
e
l
l
e
E
l
e
k
t
r
o
n
e
n
d
i
c
h
t
e
k
a
r
t
e
z
u
e
r
h
a
l
t
e
n
[
1
6
8
]
{
[
1
7
0
]
.
A
l
s
A
l
t
e
r
n
a
t
i
v
e
z
u
r
S
e
M
e
t
-
M
a
r
k
i
e
r
u
n
g
h
a
t
s
i
c
h
i
n
l
e
t
z
t
e
r
Z
e
i
t
d
i
e
s
c
h
n
e
l
l
e
I
n
k
o
r
-
p
o
r
a
t
i
o
n
v
o
n
H
a
l
o
g
e
n
i
d
i
o
n
e
n
[
1
7
1
]
{
[
1
7
5
]
o
d
e
r
A
l
k
a
l
i
m
e
t
a
l
l
i
o
n
e
n
[
1
7
5
]
,
m
i
t
g
e
e
i
g
n
e
t
e
n
a
n
o
m
a
l
e
n
S
t
r
e
u
e
i
g
e
n
s
c
h
a
f
t
e
n
d
u
r
c
h
I
n
k
u
b
a
t
i
o
n
e
i
n
e
s
P
r
o
t
e
i
n
k
r
i
s
t
a
l
l
s
i
n
e
i
n
e
m
e
n
t
s
p
r
e
-
c
h
e
n
d
e
n
C
r
y
o
p
u
￿
e
r
e
r
w
i
e
s
e
n
.
E
i
n
e
w
e
i
t
e
r
e
E
n
t
w
i
c
k
l
u
n
g
g
e
h
t
d
a
h
i
n
,
d
i
e
s
c
h
w
a
c
h
e
n
a
n
-
o
m
a
l
e
n
S
t
r
e
u
e
i
g
e
n
s
c
h
a
f
t
e
n
d
e
s
n
a
t
￿
u
r
l
i
c
h
e
r
w
e
i
s
e
i
n
P
r
o
t
e
i
n
e
n
v
o
r
h
a
n
d
e
n
e
n
S
c
h
w
e
f
e
l
s
z
u
n
u
t
z
e
n
[
1
7
6
]
.
E
r
s
t
d
i
e
s
e
n
e
u
e
n
A
n
s
￿
a
t
z
e
e
r
l
a
u
b
e
n
d
i
e
B
e
s
t
i
m
m
u
n
g
v
o
n
P
r
o
t
e
i
n
s
t
r
u
k
t
u
r
e
n
m
i
t
h
o
h
e
m
D
u
r
c
h
s
a
t
z
,
d
i
e
G
r
u
n
d
l
a
g
e
d
e
r
S
t
r
u
c
t
u
r
a
l
G
e
n
o
m
i
c
s
-
P
r
o
j
e
k
t
e
(
z
.
B
.
f
￿
u
r
M
.
t
h
e
r
m
o
a
u
t
o
-
t
r
o
p
h
i
c
u
s
[
1
7
7
]
)
.5
.
5
K
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
M
e
t
h
o
d
e
n
9
9
5
.
5
.
9
A
u
s
w
e
r
t
u
n
g
v
o
n
D
e
r
i
v
a
t
-
D
a
t
e
n
I
s
o
m
o
r
p
h
e
u
n
d
a
n
o
m
a
l
e
D
i
￿
e
r
e
n
z
-
P
a
t
t
e
r
s
o
n
-
K
a
r
t
e
n
w
u
r
d
e
n
u
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
r
P
r
o
-
g
r
a
m
m
e
T
R
U
N
C
A
T
E
,
F
F
T
B
I
G
u
n
d
N
P
O
[
9
9
]
e
r
z
e
u
g
t
.
K
o
n
n
t
e
n
i
n
d
e
n
H
a
r
k
e
r
-
E
b
e
n
e
n
s
i
g
n
i
￿
k
a
n
t
e
M
a
x
i
m
a
b
e
o
b
a
c
h
t
e
t
w
e
r
d
e
n
,
w
u
r
d
e
d
i
e
L
￿
o
s
u
n
g
m
i
t
a
u
t
o
m
a
t
i
s
c
h
e
n
D
e
k
o
n
-
v
o
l
u
t
i
o
n
s
t
e
c
h
n
i
k
e
n
(
5
.
5
.
1
0
)
o
d
e
r
d
i
e
S
u
b
s
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
m
i
t
d
i
r
e
k
t
e
n
M
e
t
h
o
d
e
n
(
5
.
5
.
1
1
)
v
e
r
s
u
c
h
t
.
E
i
n
e
n
H
i
n
w
e
i
s
a
u
f
d
a
s
V
o
r
l
i
e
g
e
n
a
n
o
m
a
l
e
r
S
t
r
e
u
b
e
i
t
r
￿
a
g
e
g
e
b
e
n
z
u
s
￿
a
t
z
l
i
c
h
U
n
t
e
r
s
c
h
i
e
-
d
e
i
n
d
e
r
S
k
a
l
i
e
r
u
n
g
s
s
t
a
t
i
s
t
i
k
v
o
r
a
l
l
e
m
b
e
i
h
o
c
h
r
e
d
u
n
d
a
n
t
e
n
D
a
t
e
n
,
w
e
n
n
d
i
e
F
r
i
e
d
e
l
-
P
a
a
r
e
g
e
t
r
e
n
n
t
o
d
e
r
g
e
m
e
i
n
s
a
m
b
e
h
a
n
d
e
l
t
w
e
r
d
e
n
.
5
.
5
.
1
0
P
a
t
t
e
r
s
o
n
-
M
e
t
h
o
d
e
z
u
r
L
o
k
a
l
i
s
i
e
r
u
n
g
v
o
n
S
c
h
w
e
r
a
t
o
m
e
n
D
i
e
D
i
￿
e
r
e
n
z
-
P
a
t
t
e
r
s
o
n
f
u
n
k
t
i
o
n
w
i
r
d
i
m
F
a
l
l
d
e
s
M
I
R
-
E
x
p
e
r
i
m
e
n
t
e
s
f
￿
u
r
i
s
o
m
o
r
p
h
e
D
i
f
-
f
e
r
e
n
z
e
n
z
w
i
s
c
h
e
n
D
e
r
i
v
a
t
-
u
n
d
N
a
t
i
v
d
a
t
e
n
,
i
m
F
a
l
l
e
d
e
s
S
A
D
-
o
d
e
r
M
A
D
-
E
x
p
e
r
i
m
e
n
t
e
s
f
￿
u
r
a
n
o
m
a
l
e
o
d
e
r
d
i
s
p
e
r
s
i
v
e
D
i
￿
e
r
e
n
z
e
n
d
e
￿
n
i
e
r
t
u
n
d
l
a
u
t
e
t
a
l
l
g
e
m
e
i
n
P
(
u
v
w
)
=
1
V
X
h
k
l
(
j
￿
F
j
)
2
c
o
s
(
2
￿
(
h
u
+
k
v
+
l
w
)
)
(
1
9
)
D
a
b
e
i
s
i
n
d
u
,
v
u
n
d
w
d
i
e
r
e
l
a
t
i
v
e
n
(
f
r
a
k
t
i
o
n
a
l
e
n
)
K
o
o
r
d
i
n
a
t
e
n
i
n
d
e
r
P
a
t
t
e
r
s
o
n
-
Z
e
l
l
e
,
d
i
e
d
i
e
g
l
e
i
c
h
e
n
D
i
m
e
n
s
i
o
n
e
n
d
e
r
r
e
a
l
e
n
Z
e
l
l
e
b
e
s
i
t
z
t
.
D
i
e
P
a
t
t
e
r
s
o
n
-
K
a
r
t
e
w
e
i
s
t
M
a
x
i
m
a
a
n
d
e
n
E
n
d
p
u
n
k
t
e
n
v
o
n
V
e
k
t
o
r
e
n
z
w
i
s
c
h
e
n
A
t
o
m
e
n
(
b
z
w
.
S
c
h
w
e
r
a
t
o
m
e
n
i
m
F
a
l
l
e
d
e
r
D
i
￿
e
r
e
n
z
-
P
a
t
t
e
r
s
o
n
k
a
r
t
e
)
i
n
d
e
r
r
e
a
l
e
n
Z
e
l
l
e
a
u
f
;
z
u
s
￿
a
t
z
l
i
c
h
e
x
i
s
t
i
e
r
t
f
￿
u
r
j
e
d
e
s
A
t
o
m
p
a
a
r
e
i
n
e
i
n
z
e
l
n
e
s
M
a
x
i
m
u
m
.
D
i
e
M
a
x
i
m
a
s
i
n
d
i
n
d
e
n
m
e
i
s
t
e
n
F
￿
a
l
l
e
n
a
u
f
g
r
u
n
d
v
o
n
S
y
m
m
e
t
r
i
e
-
O
p
e
r
a
t
o
r
e
n
i
n
b
e
s
t
i
m
m
t
e
n
S
c
h
n
i
t
t
e
b
e
n
e
n
d
e
r
P
a
t
t
e
r
s
o
n
-
Z
e
l
l
e
,
d
e
n
s
o
g
e
n
a
n
n
t
e
n
H
a
r
k
e
r
-
E
b
e
n
e
n
k
o
n
-
z
e
n
t
r
i
e
r
t
.
N
u
r
f
￿
u
r
e
i
n
e
k
l
e
i
n
e
A
n
z
a
h
l
v
o
n
S
c
h
w
e
r
a
t
o
m
e
n
(
z
.
B
.
4
{
5
)
k
￿
o
n
n
e
n
d
e
r
e
n
P
o
-
s
i
t
i
o
n
e
n
a
u
s
d
e
r
P
a
t
t
e
r
s
o
n
-
F
u
n
k
t
i
o
n
a
b
g
e
l
e
i
t
e
t
w
e
r
d
e
n
,
w
e
i
l
d
i
e
A
n
z
a
h
l
d
e
r
P
e
a
k
s
i
n
d
e
r
P
a
t
t
e
r
s
o
n
-
M
a
p
e
x
p
o
n
e
n
t
i
e
l
l
m
i
t
d
e
r
A
n
z
a
h
l
d
e
r
A
t
o
m
e
N
s
t
e
i
g
t
(
N
2
￿
N
N
i
c
h
t
-
U
r
s
p
r
u
n
g
s
-
P
e
a
k
s
)
.
A
u
t
o
m
a
t
i
s
i
e
r
t
e
P
a
t
t
e
r
s
o
n
-
D
e
k
o
n
v
o
l
u
t
i
o
n
s
t
e
c
h
n
i
k
e
n
v
e
r
w
e
n
d
e
n
"
g
e
s
c
h
￿
a
r
f
t
e
\
P
a
t
t
e
r
-
s
o
n
-
F
u
n
k
t
i
o
n
e
n
m
i
t
z
.
B
.
p
E
3
F
s
t
a
t
t
F
2
,
w
o
d
u
r
c
h
d
i
e
G
r
￿
o
￿
e
d
e
r
l
￿
o
s
b
a
r
e
n
S
u
b
s
t
r
u
k
t
u
r
e
n
d
e
u
t
l
i
c
h
z
u
n
i
m
m
t
[
1
7
8
]
.
Z
u
r
a
u
t
o
m
a
t
i
s
c
h
e
n
L
￿
o
s
u
n
g
v
o
n
a
n
o
m
a
l
e
n
o
d
e
r
i
s
o
m
o
r
p
h
e
n
D
i
￿
e
r
e
n
z
-
P
a
t
t
e
r
s
o
n
-
K
a
r
-
t
e
n
w
u
r
d
e
n
i
m
R
a
h
m
e
n
d
e
r
v
o
r
l
i
e
g
e
n
d
e
n
A
r
b
e
i
t
d
i
e
P
r
o
g
r
a
m
m
e
S
H
E
L
X
S
[
1
7
8
]
o
d
e
r
S
O
L
V
E
[
1
7
9
]
v
e
r
w
e
n
d
e
t
.
5
.
5
.
1
1
S
u
b
s
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
m
i
t
d
i
r
e
k
t
e
n
M
e
t
h
o
d
e
n
F
￿
u
r
k
l
e
i
n
e
M
o
l
e
k
￿
u
l
e
i
s
t
b
e
i
a
t
o
m
a
r
e
r
A
u
￿
￿
o
s
u
n
g
d
i
e
A
n
z
a
h
l
d
e
r
g
e
m
e
s
s
e
n
e
n
R
e
￿
e
x
e
w
e
i
t
a
u
s
g
r
￿
o
￿
e
r
a
l
s
d
i
e
Z
a
h
l
d
e
r
P
a
r
a
m
e
t
e
r
d
e
s
a
t
o
m
a
r
e
n
M
o
d
e
l
l
s
.
D
a
m
i
t
i
s
t
d
i
e
S
t
r
u
k
t
u
r1
0
0
u
n
d
d
e
m
n
a
c
h
a
u
c
h
d
a
s
P
h
a
s
e
n
p
r
o
b
l
e
m
￿
u
b
e
r
d
e
t
e
r
m
i
n
i
e
r
t
u
n
d
a
l
s
o
i
m
P
r
i
n
z
i
p
l
￿
o
s
b
a
r
.
D
i
e
s
i
s
t
d
i
e
G
r
u
n
d
l
a
g
e
f
￿
u
r
d
i
e
d
i
r
e
k
t
e
A
b
s
c
h
￿
a
t
z
u
n
g
d
e
r
P
h
a
s
e
n
w
i
n
k
e
l
.
F
￿
u
r
d
i
r
e
k
t
e
M
e
t
h
o
d
e
n
m
￿
u
s
s
e
n
d
i
e
S
t
r
u
k
t
u
r
f
a
k
t
o
r
a
m
p
l
i
t
u
d
e
n
n
o
r
m
a
l
i
s
i
e
r
t
w
e
r
d
e
n
,
u
m
E
￿
e
k
t
e
w
i
e
b
e
i
s
p
i
e
l
s
w
e
i
s
e
d
i
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
d
e
r
S
t
r
e
u
f
a
k
t
o
r
e
n
v
o
m
B
r
a
g
g
-
W
i
n
k
e
l
z
u
k
o
r
r
i
g
i
e
r
e
n
.
M
a
n
e
r
h
￿
a
l
t
d
i
e
s
o
g
e
n
a
n
n
e
n
M
a
g
n
i
t
u
d
e
n
j
E
j
.
D
a
s
e
r
w
￿
a
h
n
t
e
h
o
h
e
D
a
t
e
n
-
P
a
r
a
m
e
t
e
r
-
V
e
r
h
￿
a
l
t
n
i
s
i
m
p
l
i
z
i
e
r
t
,
d
a
￿
z
w
i
s
c
h
e
n
d
e
n
e
x
p
e
r
i
-
m
e
n
t
e
l
l
z
u
g
￿
a
n
g
l
i
c
h
e
n
M
a
g
n
i
t
u
d
e
n
K
o
r
r
e
l
a
t
i
o
n
e
n
b
e
s
t
e
h
e
n
.
M
a
n
b
e
d
i
e
n
t
s
i
c
h
s
o
g
e
n
a
n
n
-
t
e
r
S
t
r
u
k
t
u
r
i
n
v
a
r
i
a
n
t
e
n
,
v
.
a
.
d
e
r
s
o
g
e
n
a
n
n
t
e
n
T
r
i
p
l
e
t
s
:
F
￿
u
r
d
r
e
i
s
t
a
r
k
e
R
e
￿
e
x
e
,
f
￿
u
r
d
i
e
H
+
K
+
L
=
0
g
i
l
t
,
i
s
t
d
i
e
S
u
m
m
e
d
e
r
T
r
i
p
l
e
t
t
p
h
a
s
e
n
m
i
t
h
o
h
e
r
W
a
h
r
s
c
h
e
i
n
l
i
c
h
k
e
i
t
e
b
e
n
f
a
l
l
s
0
.
’
H
K
=
’
H
+
’
K
+
’
￿
H
￿
K
(
2
0
)
"
K
l
a
s
s
i
s
c
h
e
\
d
i
r
e
k
t
e
M
e
t
h
o
d
e
n
m
a
c
h
e
n
s
i
c
h
d
i
e
s
i
n
d
e
r
1
9
5
6
v
o
n
K
a
r
l
e
u
n
d
H
a
u
p
t
-
m
a
n
n
(
N
o
b
e
l
p
r
e
i
s
f
￿
u
r
C
h
e
m
i
e
1
9
8
5
)
T
a
n
g
e
n
t
e
n
-
F
o
r
m
e
l
[
1
8
0
]
z
u
n
u
t
z
e
:
t
a
n
’
H
=
￿
P
k
j
E
K
E
H
+
K
j
s
i
n
(
’
K
+
’
￿
H
￿
K
)
P
k
j
E
K
E
H
+
K
j
c
o
s
(
’
K
+
’
￿
H
￿
K
(
2
1
)
E
i
n
e
n
a
l
t
e
r
n
a
t
i
v
e
n
A
n
s
a
t
z
s
t
e
l
l
t
d
i
e
s
o
g
e
n
a
n
n
t
e
M
i
n
i
m
a
l
f
u
n
k
t
i
o
n
d
a
r
;
d
a
s
g
l
o
b
a
l
e
M
i
n
i
m
u
m
v
o
n
R
￿
s
t
e
l
l
t
d
i
e
L
￿
o
s
u
n
g
d
e
s
P
h
a
s
e
n
p
r
o
b
l
e
m
s
d
a
r
[
1
8
1
]
:
R
￿
=
1
P
H
;
K
￿
H
K
X
￿
H
K
￿
c
o
s
￿
H
K
￿
I
1
(
￿
H
K
)
I
0
(
￿
H
K
)
￿
2
(
2
2
)
m
i
t
￿
H
K
=
2
N
1
=
2
j
E
H
E
K
E
H
+
K
j
(
2
3
)
w
o
b
e
i
N
d
i
e
A
n
z
a
h
l
d
e
r
A
t
o
m
e
,
I
1
u
n
d
I
0
d
i
e
m
o
d
i
￿
z
i
e
r
t
e
n
B
e
s
s
e
l
-
F
u
n
k
t
i
o
n
e
n
s
i
n
d
.
M
i
t
k
o
n
v
e
n
t
i
o
n
e
l
l
e
n
d
i
r
e
k
t
e
n
M
e
t
h
o
d
e
n
k
￿
o
n
n
e
n
n
u
r
k
l
e
i
n
e
S
t
r
u
k
t
u
r
e
n
m
i
t
<
1
0
0
A
t
o
m
e
n
g
e
l
￿
o
s
t
w
e
r
d
e
n
,
w
e
i
l
f
￿
u
r
g
r
￿
o
￿
e
r
e
S
t
r
u
k
t
u
r
e
n
d
a
s
D
a
t
e
n
-
/
P
a
r
a
m
e
t
e
r
v
e
r
h
￿
a
l
t
n
i
s
z
u
s
c
h
l
e
c
h
t
w
i
r
d
.
I
n
j
￿
u
n
g
s
t
e
r
Z
e
i
t
w
u
r
d
e
n
n
e
u
e
M
e
t
h
o
d
e
n
e
n
t
w
i
c
k
e
l
t
,
d
i
e
e
i
n
e
z
y
k
l
i
s
c
h
e
P
h
a
s
e
n
v
e
r
b
e
s
-
s
e
r
u
n
g
i
n
z
w
e
i
S
c
h
r
i
t
t
e
n
u
m
f
a
s
s
e
n
(
z
u
r
￿
U
b
e
r
s
i
c
h
t
s
.
[
1
8
2
,
1
8
3
]
)
:
Z
u
n
￿
a
c
h
s
t
w
e
r
d
e
n
i
n
e
i
n
e
m
V
e
r
f
e
i
n
e
r
u
n
g
s
s
c
h
r
i
t
t
d
i
e
P
h
a
s
e
n
i
m
r
e
z
i
p
r
o
k
e
n
R
a
u
m
d
u
r
c
h
A
n
w
e
n
d
u
n
g
d
e
r
B
e
z
i
e
h
u
n
g
e
n
z
w
i
s
c
h
e
n
i
h
n
e
n
v
e
r
b
e
s
s
e
r
t
.
N
a
c
h
F
o
u
r
i
e
r
-
T
r
a
n
s
f
o
r
m
a
t
i
o
n
f
o
l
g
t
e
i
n
P
e
a
k
P
i
c
k
i
n
g
-
S
c
h
r
i
t
t
i
m
r
e
a
l
e
n
R
a
u
m
,
i
n
d
e
m
a
n
S
t
e
l
l
e
n
h
o
h
e
r
D
i
c
h
t
e
n
e
u
e
A
t
o
m
p
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p
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￿
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e
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i
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c
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l
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b
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u
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c
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￿
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￿
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￿
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￿
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￿
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u
r
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c
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￿
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c
h
e
M
i
k
r
o
b
i
o
l
o
g
i
e
a
n
d
L
a
b
o
r
a
t
o
r
i
u
m
f
￿
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b
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c
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￿
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c
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￿
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p
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b
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c
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c
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c
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b
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c
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c
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c
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c
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b
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f
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p
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c
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c
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b
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c
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c
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c
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c
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b
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b
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p
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c
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c
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c
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e
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c
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c
t
u
r
e
o
f
t
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
M
e
t
h
a
n
o
s
a
r
c
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c
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c
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c
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Æ
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￿
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c
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i
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i
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p
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c
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c
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c
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c
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c
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c
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b
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c
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b
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￿
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c
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￿
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c
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c
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c
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￿
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c
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b
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b
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c
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r
e
s
i
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i
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i
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p
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￿
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c
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c
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c
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d
l
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c
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c
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c
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u
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c
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b
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p
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p
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c
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c
h
a
e
a
t
h
i
s
r
e
a
c
t
i
o
n
i
s
i
n
v
o
l
v
e
d
i
n
C
O
2
r
e
d
u
c
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p
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￿
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c
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c
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￿
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l
t
e
t
a
l
.
1
9
9
7
)
a
n
d
i
n
m
e
t
h
y
l
o
t
r
o
p
h
i
c
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c
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l
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c
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p
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.
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y
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o
s
t
a
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n
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a
c
t
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v
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t
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i
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n
c
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n
t
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t
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n
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o
t
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o
p
i
c
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t
s
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1
M
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(
B
r
e
i
t
u
n
g
e
t
a
l
.
1
9
9
2
)
.
T
h
i
s
u
n
i
q
u
e
p
r
o
p
e
r
t
y
i
s
r
e
￿
e
c
t
e
d
i
n
t
h
e
i
n
t
e
r
n
a
l
m
i
l
i
e
u
o
f
t
h
i
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m
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c
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o
o
r
g
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n
i
s
m
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h
i
c
h
c
o
n
t
a
i
n
s
a
c
y
t
o
p
l
a
s
m
i
c
c
o
n
c
e
n
t
r
a
t
i
o
n
o
f
c
y
c
l
i
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2
,
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d
i
p
h
o
s
p
h
o
g
l
y
c
e
r
a
t
e
a
n
d
o
f
K
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o
f
1
M
a
n
d
3
M
,
r
e
s
p
e
c
t
i
v
e
l
y
(
S
h
i
m
a
e
t
a
l
.
1
9
9
8
a
)
.
A
t
l
o
w
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
t
h
e
e
n
z
y
m
e
i
s
i
n
a
c
t
i
v
e
a
n
d
t
h
e
r
m
o
l
a
b
i
l
e
.
V
i
a
e
q
u
i
l
i
b
r
i
u
m
s
e
d
i
m
e
n
t
a
t
i
o
n
a
n
a
l
y
s
i
s
i
t
w
a
s
s
h
o
w
n
t
h
a
t
t
h
e
e
n
z
y
m
e
f
r
o
m
M
.
k
a
n
d
l
e
r
i
i
s
i
n
a
s
a
l
t
d
e
p
e
n
d
e
n
t
m
o
n
o
m
e
r
/
d
i
m
e
r
/
t
e
t
r
a
m
e
r
e
q
u
i
-
l
i
b
r
i
u
m
,
h
i
g
h
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
b
e
i
n
g
r
e
q
u
i
r
e
d
f
o
r
o
l
i
g
o
m
e
r
i
z
a
t
i
o
n
(
S
h
i
m
a
e
t
a
l
.
1
9
9
8
b
)
.
I
t
w
a
s
f
o
u
n
d
t
h
a
t
f
o
r
a
c
t
i
v
i
t
y
d
i
m
e
r
i
z
a
t
i
o
n
i
s
r
e
q
u
i
r
e
d
a
n
d
f
o
r
t
h
e
r
m
o
s
t
a
b
i
l
i
t
y
a
d
d
i
t
i
o
n
-
a
l
l
y
t
e
t
r
a
m
e
r
i
z
a
t
i
o
n
(
S
h
i
m
a
e
t
a
l
.
2
0
0
0
)
.
T
h
e
c
r
y
s
t
a
l
s
t
r
u
c
t
u
r
e
o
f
t
h
e
e
n
z
y
m
e
f
r
o
m
M
.
k
a
n
d
l
e
r
i
w
a
s
s
o
l
v
e
d
t
o
1
.
7
￿
A
r
e
s
o
l
u
t
i
o
n
(
S
h
i
m
a
e
t
a
l
.
1
9
9
6
;
E
r
m
l
e
r
e
t
a
l
.
1
9
9
7
)
.
I
t
r
e
v
e
a
l
e
d
a
h
o
m
o
t
e
t
r
a
m
e
r
c
o
m
p
o
s
e
d
e
s
s
e
n
t
i
a
l
l
y
o
f
t
w
o
d
i
m
e
r
s
,
t
h
e
m
o
n
o
m
e
r
c
o
n
t
a
c
t
b
e
i
n
g
m
u
c
h
m
o
r
e
e
x
t
e
n
d
e
d
t
h
a
n
t
h
e
d
i
m
e
r
/
d
i
m
e
r
c
o
n
t
a
c
t
.
T
h
e
s
t
r
u
c
t
u
r
e
o
f
t
h
e
m
o
n
o
m
e
r
c
a
n
b
e
s
u
b
d
i
v
i
d
e
d
i
n
t
w
o
t
i
g
h
t
l
y
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o
n
n
e
c
t
e
d
l
o
b
e
s
w
h
i
c
h
a
r
e
s
e
p
a
r
a
t
e
d
b
y
a
s
m
a
l
l
c
l
e
f
t
.
T
h
e
p
r
o
x
i
m
a
l
l
o
b
e
(
t
h
e
l
o
c
a
t
i
o
n
o
f
t
h
e
N
-
a
n
d
C
-
t
e
r
m
i
n
a
l
e
n
d
)
c
o
n
s
i
s
t
s
o
f
a
s
i
x
-
s
t
r
a
n
d
e
d
m
i
x
e
d
￿
-
s
h
e
e
t
e
m
b
e
d
d
e
d
b
e
t
w
e
e
n
t
w
o
h
e
l
i
c
e
s
a
n
d
t
h
e
s
o
-
c
a
l
l
e
d
i
n
s
e
r
t
i
o
n
r
e
g
i
o
n
.
T
h
e
d
i
s
t
a
l
l
o
b
e
i
s
c
o
m
p
o
s
e
d
o
f
a
c
e
n
t
r
a
l
f
o
u
r
-
s
t
r
a
n
d
e
d
￿
-
s
h
e
e
t
a
n
d
a
p
e
r
i
p
h
e
r
a
l
t
h
r
e
e
-
s
t
r
a
n
d
e
d
a
n
t
i
p
a
r
a
l
l
e
l
￿
-
s
h
e
e
t
(
￿
-
m
e
a
n
d
e
r
f
o
l
d
)
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o
t
h
￿
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n
k
e
d
f
r
o
m
t
h
e
b
a
c
k
s
i
d
e
b
y
t
h
r
e
e
h
e
l
i
c
e
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n
d
f
r
o
m
t
h
e
f
r
o
n
t
s
i
d
e
b
y
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h
e
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o
x
i
m
a
l
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o
b
e
.
T
h
e
s
t
r
u
c
t
u
r
e
a
l
s
o
i
n
d
i
c
a
t
e
d
t
h
a
t
t
h
e
a
c
t
i
v
e
s
i
t
e
i
s
l
o
c
a
t
e
d
a
t
t
h
e
m
o
n
o
m
e
r
/
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o
n
o
m
e
r
i
n
t
e
r
f
a
c
e
e
x
p
l
a
i
n
i
n
g
t
h
e
r
e
q
u
i
r
e
m
e
n
t
o
f
d
i
m
e
r
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t
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n
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r
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c
t
i
v
i
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.
W
e
h
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v
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w
i
n
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e
s
t
i
g
a
t
e
d
t
h
e
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o
r
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y
l
t
r
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e
r
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e
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o
m
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e
t
h
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o
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r
c
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n
a
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r
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e
r
i
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h
i
c
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e
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h
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o
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n
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i
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h
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o
w
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h
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e
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u
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o
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t
3
7
Æ
C
(
B
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t
a
l
.
1
9
9
3
)
a
n
d
f
r
o
m
A
r
c
h
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e
o
g
l
o
b
u
s
f
u
l
g
i
d
u
s
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h
i
c
h
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y
p
e
r
t
h
e
r
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o
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l
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u
l
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t
e
r
e
d
u
c
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n
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r
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h
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e
o
n
w
i
t
h
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t
e
m
p
e
r
a
t
u
r
e
o
p
t
i
m
u
m
a
t
8
3
Æ
C
(
S
t
e
t
t
e
r
1
9
8
8
)
.
T
h
e
t
w
o
e
n
z
y
m
e
s
d
i
￿
e
r
f
r
o
m
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
i
n
n
o
t
r
e
q
u
i
r
i
n
g
h
i
g
h
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o
n
c
e
n
t
r
a
t
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o
n
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o
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y
o
t
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o
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l
t
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r
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c
t
i
v
i
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n
d
t
h
e
r
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o
s
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b
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l
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t
y
(
B
r
e
i
t
u
n
g
a
n
d
T
h
a
u
e
r
1
9
9
0
;
S
c
h
w
￿
o
r
e
r
e
t
a
l
.
1
9
9
3
)
r
e
￿
e
c
t
i
n
g
t
h
a
t
t
h
e
i
n
t
r
a
c
e
l
l
u
l
a
r
c
o
n
c
e
n
t
r
a
t
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o
n
o
f
s
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l
t
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n
t
h
e
t
w
o
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r
c
h
a
e
a
a
r
e
m
u
c
h
l
o
w
e
r
t
h
a
n
i
n
M
.
k
a
n
d
l
e
r
i
(
T
o
l
m
a
n
e
t
a
l
.
1
9
8
6
;
G
o
r
r
i
s
e
t
a
l
.
1
9
9
1
;
K
u
r
r
e
t
a
l
.
1
9
9
1
)
.
I
n
t
e
r
e
s
t
i
n
g
i
n
t
h
i
s
r
e
s
p
e
c
t
i
s
t
h
a
t
M
e
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h
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s
a
r
c
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n
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n
d
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r
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h
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e
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g
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o
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e
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y
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g
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n
e
t
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c
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l
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y
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u
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h
c
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o
s
e
r
r
e
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t
e
d
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e
a
c
h
o
t
h
e
r
t
h
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n
t
o
M
e
t
h
a
n
o
p
y
r
u
s
(
W
o
e
s
e
e
t
a
l
.
1
9
9
1
)
(
F
i
g
.
1
)
.1
2
8
F
i
g
u
r
e
1
:
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h
y
l
o
g
e
n
e
t
i
c
r
e
l
a
t
i
o
n
s
h
i
p
(
A
)
o
f
1
6
S
-
r
R
N
A
s
e
q
u
e
n
c
e
f
r
o
m
M
e
t
h
a
n
o
s
a
r
c
i
n
a
b
a
r
k
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i
,
M
e
t
h
a
n
o
p
y
r
u
s
k
a
n
d
l
e
r
i
,
A
r
c
h
a
e
o
g
l
o
b
u
s
f
u
l
g
i
d
u
s
,
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
t
h
e
r
m
o
a
u
-
t
o
t
r
o
p
h
i
c
u
s
,
M
e
t
h
a
n
o
t
h
e
r
m
u
s
f
e
r
v
i
d
u
s
a
n
d
M
e
t
h
a
n
o
c
o
c
c
u
s
j
a
n
n
a
s
c
h
i
i
,
a
n
d
(
B
)
o
f
t
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
a
m
i
n
o
a
c
i
d
s
e
q
u
e
n
c
e
f
r
o
m
t
h
e
s
e
e
u
r
y
a
r
c
h
a
e
o
t
a
.
T
r
e
e
A
w
a
s
c
o
n
-
s
t
r
u
c
t
e
d
f
r
o
m
t
h
e
d
a
t
a
g
i
v
e
n
i
n
(
B
o
o
n
e
e
t
a
l
.
1
9
9
3
)
;
T
r
e
e
B
w
a
s
c
a
l
c
u
l
a
t
e
d
f
r
o
m
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
e
q
u
e
n
c
e
s
u
s
i
n
g
t
h
e
C
l
u
s
t
a
l
m
e
t
h
o
d
o
f
t
h
e
M
e
g
a
l
i
g
n
e
p
r
o
g
r
a
m
(
D
N
A
S
t
a
r
,
L
o
n
d
o
n
,
U
K
)
.
R
e
s
u
l
t
s
F
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
M
.
b
a
r
k
e
r
i
w
e
r
e
f
o
u
n
d
t
o
d
i
￿
e
r
f
r
o
m
t
h
e
e
n
z
y
m
e
f
r
o
m
M
.
k
a
n
-
d
l
e
r
i
i
n
s
o
l
u
b
i
l
i
t
y
a
n
d
i
n
s
a
l
t
-
d
e
p
e
n
d
e
n
t
o
l
i
g
o
m
e
r
i
s
a
t
i
o
n
,
a
c
t
i
v
i
t
y
a
n
d
s
t
a
b
i
l
i
t
y
w
h
i
c
h
i
s
r
e
￿
e
c
t
e
d
i
n
t
h
e
c
r
y
s
t
a
l
s
t
r
u
c
t
u
r
e
.
T
h
e
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
i
s
s
t
r
u
c
t
u
r
a
l
l
y
m
o
r
e
r
e
l
a
t
e
d
t
o
t
h
a
t
o
f
M
.
b
a
r
k
e
r
i
b
u
t
i
t
s
p
h
y
s
i
c
a
l
p
r
o
p
e
r
t
i
e
s
a
r
e
s
o
m
e
w
h
e
r
e
b
e
t
w
e
e
n
t
h
o
s
e
o
f
t
h
e
m
e
t
h
a
n
o
g
e
n
i
c
e
n
z
y
m
e
s
.
S
o
l
u
b
i
l
i
t
y
T
h
e
s
o
l
u
b
i
l
i
t
y
o
f
t
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
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s
e
s
f
r
o
m
M
.
b
a
r
k
e
r
i
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n
d
M
.
k
a
n
d
l
e
r
i
i
n
l
y
o
t
r
o
p
i
c
s
a
l
t
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o
l
u
t
i
o
n
s
w
a
s
i
n
v
e
s
t
i
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a
t
e
d
b
y
p
e
r
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r
m
i
n
g
a
h
a
n
g
i
n
g
d
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o
p
v
a
p
o
u
r
d
i
￿
u
s
i
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n
e
x
p
e
r
i
m
e
n
t
a
tF
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
t
h
r
e
e
a
r
c
h
a
e
a
1
2
9
a
t
e
m
p
e
r
a
t
u
r
e
o
f
1
8
Æ
C
.
T
h
e
d
r
o
p
c
o
n
t
a
i
n
e
d
e
q
u
a
l
v
o
l
u
m
e
s
o
f
p
r
o
t
e
i
n
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o
l
u
t
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o
n
(
5
m
g
/
m
l
p
r
o
t
e
i
n
,
1
0
m
M
p
o
t
a
s
s
i
u
m
p
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o
s
p
h
a
t
e
p
H
7
.
0
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o
f
r
e
s
e
r
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o
i
r
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o
l
u
t
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o
n
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o
n
s
i
s
t
i
n
g
o
f
d
i
￿
e
r
e
n
t
c
o
n
c
e
n
t
r
a
t
i
o
n
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o
f
p
o
t
a
s
s
i
u
m
p
h
o
s
p
h
a
t
e
p
H
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c
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t
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n
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o
u
l
d
b
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b
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r
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e
d
a
t
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s
a
l
t
c
o
n
c
e
n
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r
a
t
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o
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u
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1
M
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o
r
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h
e
M
.
b
a
r
k
e
r
i
e
n
z
y
m
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o
f
1
.
6
M
f
o
r
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h
e
A
.
f
u
l
g
i
d
u
s
e
n
z
y
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n
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o
f
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.
2
M
f
o
r
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h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
a
f
t
e
r
a
n
i
n
c
u
b
a
t
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o
n
t
i
m
e
o
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o
n
e
w
e
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.
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l
i
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o
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s
a
t
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n
T
h
e
o
l
i
g
o
m
e
r
i
c
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t
a
t
e
o
f
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r
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l
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f
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o
m
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.
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r
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s
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u
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i
e
d
a
t
p
o
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i
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m
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o
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c
e
n
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t
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b
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2
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2
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s
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g
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d
i
m
e
n
t
a
t
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o
n
e
q
u
i
l
i
b
r
i
u
m
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y
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i
s
i
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h
e
a
n
a
l
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c
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r
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c
e
v
e
r
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u
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r
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u
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i
b
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2
8
0
n
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b
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e
d
w
i
t
h
h
i
g
h
p
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c
i
s
i
o
n
a
c
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r
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i
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.
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1
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0
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u
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p
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n
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n
z
y
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p
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i
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c
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f
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u
m
p
h
o
s
p
h
a
t
e
c
o
n
c
e
n
t
r
a
t
i
o
n
a
t
p
H
7
.
2
i
s
s
h
o
w
n
i
n
F
i
g
.
3
.
U
n
d
e
r
m
o
s
t
o
f
t
h
e
c
o
n
d
i
t
i
o
n
s
s
t
u
d
i
e
d
,
t
h
e
c
a
l
c
u
l
a
t
e
d
c
o
n
t
r
i
b
u
t
i
o
n
o
f
m
o
n
o
m
e
r
w
a
s
v
i
r
t
u
a
l
l
y
z
e
r
o
.
T
h
e
r
e
l
a
t
i
v
e
a
m
o
u
n
t
s
o
f
t
h
e
o
t
h
e
r
t
w
o
s
p
e
c
i
e
s
,
d
i
m
e
r
a
n
d
t
e
t
r
a
m
e
r
,
w
e
r
e
a
p
p
r
o
x
i
m
a
t
e
l
y
2
0
%
a
n
d
8
0
%
,
r
e
s
p
e
c
t
i
v
e
l
y
;
i
n
2
0
-
1
0
0
m
M
p
o
t
a
s
s
i
u
m
p
h
o
s
p
h
a
t
e
p
H
7
.
2
t
h
e
y
w
e
r
e
i
n
d
e
p
e
n
d
e
n
t
o
f
b
u
￿
e
r
c
o
n
c
e
n
t
r
a
t
i
o
n
.
O
l
i
g
o
m
e
r
s
l
a
r
g
e
r
t
h
a
n
t
e
t
r
a
m
e
r
c
o
u
l
d
n
o
t
b
e
d
e
t
e
c
t
e
d
.
A
c
c
o
r
d
i
n
g
t
o
p
o
l
y
a
c
r
y
l
a
m
i
d
e
g
r
a
d
i
e
n
t
g
e
l
e
l
e
c
t
r
o
p
h
o
r
e
s
i
s
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a
t
a
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h
e
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
r
e
v
e
a
l
e
d
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t
e
t
r
a
m
e
r
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c
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t
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e
a
l
r
e
a
d
y
a
t
s
a
l
t
c
o
n
c
e
n
t
r
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t
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n
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b
e
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w
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.
1
M
(
S
c
h
w
￿
o
r
e
r
e
t
a
l
1
9
9
3
)
.
T
h
e
r
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f
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r
e
,
a
d
d
i
t
i
o
n
a
l
u
l
t
r
a
c
e
n
t
r
i
f
u
g
a
t
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o
n
e
x
p
e
r
i
m
e
n
t
s
d
i
d
n
o
t
a
p
p
e
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r
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o
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e
p
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￿
t
a
b
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.
T
h
e
o
l
i
g
o
m
e
r
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s
a
t
i
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n
b
e
h
a
v
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o
u
r
o
f
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h
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M
.
b
a
r
k
e
r
i
a
n
d
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.
f
u
l
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i
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u
s
e
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y
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r
e
c
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e
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n
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n
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o
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f
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e
e
n
z
y
m
e
f
r
o
m
M
.
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c
h
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s
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c
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c
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c
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n
c
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0
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m
M
(
S
h
i
m
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e
t
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.
1
9
9
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.
A
c
t
i
v
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y
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h
e
a
c
t
i
v
i
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s
w
a
s
d
e
p
e
n
d
e
n
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n
t
h
e
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e
n
c
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o
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l
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o
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o
p
i
c
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l
t
s
(
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e
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.
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M
M
o
p
s
/
K
O
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2
t
h
e
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c
t
i
v
i
t
y
w
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t
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l
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y
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.
U
p
o
n
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d
d
i
t
i
o
n
o
f
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o
t
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s
s
i
u
m
p
h
o
s
p
h
a
t
e
p
H
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.
2
t
h
e
a
c
t
i
v
i
t
y
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n
c
r
e
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s
e
d
.
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a
l
f
m
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x
i
m
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t
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v
i
t
y
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r
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t
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n
c
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n
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.
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1
M
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r
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m
e
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r
o
m
M
.
b
a
r
k
e
r
i
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.
1
M
f
o
r
t
h
e
e
n
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y
m
e
f
r
o
m
A
.
f
u
l
g
i
d
u
s
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a
n
d
1
.
0
M
f
o
r
t
h
e
e
n
z
y
m
e
f
r
o
m
M
.
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n
d
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e
r
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.
T
h
e
a
c
t
i
v
i
t
y
o
f
f
o
r
m
y
l
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r
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n
s
f
e
r
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e
f
r
o
m
M
.
b
a
r
k
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r
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i
n
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e
p
e
n
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e
n
c
e
o
f
t
h
e
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o
n
c
e
n
t
r
a
t
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o
n
o
f
p
o
t
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s
i
u
m
p
h
o
s
p
h
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t
e
p
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.
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4
Æ
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,
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h
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t
e
m
p
e
r
a
t
u
r
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a
t
w
h
i
c
h
t
h
e
s
e
d
i
m
e
n
t
a
t
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n
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q
u
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r
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u
m
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c
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Æ
C
,
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h
e
g
r
o
w
t
h
t
e
m
p
e
r
a
t
u
r
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o
p
t
i
m
u
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f
M
.
b
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r
k
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(
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g
.
4
)
.
A
t
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p
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r
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r
e
s
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i
m
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c
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c
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c
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M
,
t
h
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s
p
e
c
i
￿
c
a
c
t
i
v
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y
a
t
3
7
Æ
C
b
e
i
n
g
7
t
i
m
e
s
h
i
g
h
e
r
t
h
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n
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4
Æ
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.
T
h
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l
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i
c
a
t
e
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h
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t
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r
m
y
l
t
r
a
n
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.
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c
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c
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i
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￿
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g
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h
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t
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s
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r
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d
i
m
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r
i
c
a
n
d
t
e
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r
a
m
e
r
i
c
s
t
a
t
e
u
n
d
e
r
t
h
e
s
e
c
o
n
d
i
t
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n
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(
F
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g
.
3
)
.
F
i
g
u
r
e
2
:
S
e
d
i
m
e
n
t
a
t
i
o
n
e
q
u
i
l
i
b
r
i
u
m
a
n
a
l
y
s
i
s
o
f
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
M
e
t
h
a
n
o
s
a
r
c
i
n
a
b
a
r
k
-
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r
i
(
A
)
E
x
p
e
r
i
m
e
n
t
a
l
a
b
s
o
r
b
a
n
c
e
d
a
t
a
A
1
:
2
c
m
(
r
)
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t
2
8
0
n
m
,
b
e
s
t
￿
t
t
o
t
h
e
d
a
t
a
a
s
s
u
m
i
n
g
a
m
o
n
o
m
e
r
/
d
i
m
e
r
/
t
e
t
r
a
m
e
r
m
o
d
e
l
o
f
s
e
l
f
-
a
s
s
o
c
i
a
t
i
o
n
(
-
)
,
a
n
d
c
a
l
c
u
l
a
t
e
d
l
o
c
a
l
c
o
n
t
r
i
b
u
t
i
o
n
s
o
f
m
o
n
o
m
e
r
s
(
￿
￿
￿
)
,
d
i
m
e
r
s
(
-
-
-
)
a
n
d
t
e
t
r
a
m
e
r
s
(
-
￿
-
￿
-
)
.
(
B
)
L
o
c
a
l
d
i
￿
e
r
e
n
c
e
￿
A
1
:
2
c
m
a
t
2
8
0
n
m
b
e
t
w
e
e
n
￿
t
t
e
d
a
n
d
e
x
p
e
r
i
m
e
n
t
a
l
d
a
t
a
.
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C
)
S
t
a
t
i
s
t
i
c
a
l
a
c
c
u
r
a
c
y
o
f
t
h
e
c
a
l
c
u
l
a
t
e
d
a
b
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o
r
b
a
n
c
e
c
o
n
t
r
i
b
u
t
i
o
n
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o
f
t
h
e
d
i
￿
e
r
e
n
t
o
l
i
g
o
m
e
r
s
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o
b
-
t
a
i
n
e
d
b
y
i
n
t
e
g
r
a
t
i
o
n
o
v
e
r
t
h
e
s
a
m
p
l
e
v
o
l
u
m
e
)
:
c
h
a
n
g
e
s
i
n
t
h
e
s
u
m
o
f
t
h
e
s
q
u
a
r
e
d
r
e
s
i
d
u
a
l
s
,
￿
,
o
f
￿
t
s
t
o
t
h
e
d
a
t
a
o
f
(
A
)
r
e
s
u
l
t
i
n
g
f
r
o
m
o
n
e
n
o
n
-
o
p
t
i
m
a
l
a
b
s
o
r
b
a
n
c
e
p
a
r
a
m
e
t
e
r
(
S
c
h
u
c
k
1
9
9
4
)
.
T
h
e
m
e
a
n
i
n
g
o
f
t
h
e
s
y
m
b
o
l
s
i
s
t
h
e
s
a
m
e
a
s
i
n
(
A
)
.
I
n
i
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l
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t
e
i
n
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n
c
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n
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n
,
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.
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6
m
g
m
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￿
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o
l
v
e
n
t
,
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.
1
M
p
o
t
a
s
s
i
u
m
p
h
o
s
p
h
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t
e
p
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.
2
,
0
.
3
m
M
D
T
T
;
r
o
t
o
r
s
p
e
e
d
,
1
9
,
0
0
0
r
p
m
.
;
r
o
t
o
r
t
e
m
p
e
r
a
t
u
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4
Æ
C
.F
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
t
h
r
e
e
a
r
c
h
a
e
a
1
3
1
F
i
g
u
r
e
3
:
D
e
p
e
n
d
e
n
c
e
o
f
t
h
e
r
e
l
a
t
i
v
e
a
m
o
u
n
t
s
o
f
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
m
o
n
o
m
e
r
s
(
￿
)
,
d
i
m
e
r
s
(
￿
)
a
n
d
t
e
t
r
a
m
e
r
s
(
￿
)
f
r
o
m
M
.
b
a
r
k
e
r
i
o
n
t
h
e
p
o
t
a
s
s
i
u
m
p
h
o
s
p
h
a
t
e
c
o
n
c
e
n
t
r
a
t
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n
.
I
n
i
t
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a
l
p
r
o
t
e
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n
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o
n
c
e
n
t
r
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t
i
o
n
,
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.
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5
m
g
m
l
￿
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;
s
o
l
v
e
n
t
,
p
o
t
a
s
s
i
u
m
p
h
o
s
p
h
a
t
e
p
H
7
.
2
a
t
t
h
e
c
o
n
c
e
n
t
r
a
t
i
o
n
s
i
n
d
i
c
a
t
e
d
,
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.
3
m
M
D
T
T
;
r
o
t
o
r
s
p
e
e
d
,
1
9
,
0
0
0
r
p
m
.
;
r
o
t
o
r
t
e
m
p
e
r
a
t
u
r
e
,
4
Æ
C
.
F
i
g
u
r
e
4
:
A
c
t
i
v
i
t
y
o
f
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
M
.
b
a
r
k
e
r
i
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t
4
Æ
C
(
￿
)
a
n
d
3
7
Æ
C
(
￿
)
i
n
p
o
t
a
s
s
i
u
m
p
h
o
s
p
h
a
t
e
p
H
7
.
2
a
t
t
h
e
c
o
n
c
e
n
t
r
a
t
i
o
n
s
i
n
d
i
c
a
t
e
d
.
T
h
e
p
h
o
s
p
h
a
t
e
b
u
￿
e
r
c
o
n
t
a
i
n
e
d
0
.
3
m
M
d
i
t
h
i
o
t
h
r
e
i
t
o
l
.
B
e
f
o
r
e
s
t
a
r
t
i
n
g
t
h
e
r
e
a
c
t
i
o
n
,
t
h
e
e
n
z
y
m
e
(
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.
4
m
g
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l
￿
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)
w
a
s
i
n
c
u
b
a
t
e
d
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o
r
2
5
h
a
t
4
Æ
C
i
n
t
h
e
s
a
m
e
p
h
o
s
p
h
a
t
e
b
u
￿
e
r
a
s
u
s
e
d
i
n
t
h
e
r
e
s
p
e
c
t
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v
e
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.
F
r
o
m
a
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s
a
t
3
7
Æ
C
t
h
e
e
n
z
y
m
e
s
o
l
u
t
i
o
n
w
a
s
d
i
l
u
t
e
d
1
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0
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f
t
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r
i
n
c
u
b
a
t
i
o
n
.
S
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m
p
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o
f
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.
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￿
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2
T
a
b
l
e
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c
e
o
f
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c
t
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v
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y
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n
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r
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o
f
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y
l
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n
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e
r
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e
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o
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o
p
h
i
l
i
c
a
n
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t
w
o
t
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e
r
m
o
p
h
i
l
i
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r
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h
a
e
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o
n
t
h
e
p
r
e
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e
n
c
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o
f
l
y
o
t
r
o
p
i
c
s
a
l
t
s
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p
o
t
a
s
s
i
u
m
p
h
o
s
p
h
a
t
e
p
H
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.
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r
o
p
e
r
t
y
F
o
r
m
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l
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r
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n
s
f
e
r
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e
f
r
o
m
M
.
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Æ
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Æ
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c
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.
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c
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c
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c
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c
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Æ
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c
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c
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Æ
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p
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p
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c
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c
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.
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5
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/
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O
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p
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e
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r
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n
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Æ
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i
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b
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p
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c
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c
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c
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f
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c
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d
l
e
r
i
,
A
.
f
u
l
g
i
d
u
s
a
n
d
M
.
k
a
n
d
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u
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p
e
r
a
t
u
r
e
o
p
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Æ
C
a
n
d
t
h
a
t
o
f
t
h
e
A
.
f
u
l
g
i
d
u
s
a
n
d
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
a
t
6
5
Æ
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Æ
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c
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c
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c
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.
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￿
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￿
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￿
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￿
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p
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f
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f
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f
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u
i
v
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t
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￿
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i
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p
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c
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￿
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l
c
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e
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b
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t
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c
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.
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r
k
e
r
i
e
n
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e
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p
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e
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r
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c
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n
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p
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u
b
s
t
a
n
t
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a
l
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r
u
c
t
u
r
a
l
d
i
￿
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r
e
n
c
e
s
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e
r
e
o
n
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y
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o
u
n
d
i
n
t
h
e
i
n
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e
r
t
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r
e
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n
t
h
e
￿
-
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e
a
n
d
e
r
r
e
g
i
o
n
a
n
d
i
n
t
h
e
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o
p
r
e
g
i
o
n
b
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-
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n
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.
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h
e
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t
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r
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c
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e
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i
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n
c
e
r
t
e
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5
￿
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i
n
t
h
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.
k
a
n
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l
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r
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m
p
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r
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.
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u
l
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d
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e
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T
h
e
t
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o
l
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t
e
r
e
n
z
y
m
e
s
d
e
v
i
a
t
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n
l
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.
6
￿
A
f
r
o
m
e
a
c
h
o
t
h
e
r
.
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h
e
t
e
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p
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r
a
t
u
r
e
f
a
c
t
o
r
o
f
t
h
e
m
e
n
t
i
o
n
e
d
r
e
g
i
o
n
s
i
s
i
n
t
h
e
t
h
r
e
e
e
n
z
y
m
e
s
s
i
g
n
i
￿
c
a
n
t
l
y
h
i
g
h
e
r
t
h
a
n
t
h
a
t
o
f
t
h
e
c
o
r
e
r
e
g
i
o
n
.
T
h
u
s
,
t
h
e
r
e
g
i
o
n
s
w
i
t
h
t
h
e
l
a
r
g
e
s
t
c
o
n
f
o
r
m
a
t
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o
n
a
l
c
h
a
n
g
e
s
a
r
e
a
l
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o
t
h
e
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o
s
t
￿
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x
i
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l
e
o
n
e
s
.
N
o
t
s
u
r
p
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i
n
g
l
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t
h
e
m
e
n
t
i
o
n
e
d
r
e
g
i
o
n
s
w
i
t
h
a
h
i
g
h
e
r
t
e
m
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p
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r
a
t
u
r
e
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c
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r
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r
e
a
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n
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l
v
e
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u
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b
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c
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￿
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b
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c
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r
p
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p
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c
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c
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b
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￿
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c
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c
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￿
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c
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l
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￿
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￿
A
,
0
.
9
￿
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￿
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c
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c
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c
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c
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b
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c
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￿
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￿
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c
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c
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c
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c
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b
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c
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c
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c
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￿
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c
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c
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b
e
r
o
f
t
h
e
h
y
d
r
o
g
e
n
b
o
n
d
s
.
T
h
e
i
n
t
e
r
f
a
c
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n
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r
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i
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p
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c
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b
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b
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c
o
r
r
e
s
p
o
n
d
i
n
g
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
.
T
h
e
c
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b
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b
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c
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b
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b
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b
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b
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b
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c
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d
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.
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b
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b
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b
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b
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b
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b
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r
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b
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e
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.
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h
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t
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e
g
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o
n
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e
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e
e
n
s
u
b
u
n
i
t
s
1
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n
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s
a
l
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o
s
u
b
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t
a
n
t
i
a
l
l
y
c
h
a
n
g
e
d
.
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l
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o
u
g
h
t
h
e
c
o
n
t
a
c
t
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r
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a
i
n
a
l
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e
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z
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e
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o
m
p
a
r
a
-
b
l
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n
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e
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.
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r
k
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i
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y
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n
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u
l
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.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
s
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i
x
h
y
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r
o
g
e
n
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o
n
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.
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n
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e
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r
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n
z
y
m
e
,
t
h
i
s
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o
n
t
a
c
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r
e
g
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o
n
i
s
c
h
a
r
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d
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y
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s
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n
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a
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d
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e
b
e
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w
e
e
n
G
l
u
6
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a
n
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A
r
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2
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3
4
F
i
g
u
r
e
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S
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r
u
c
t
u
r
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o
f
t
h
e
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o
r
m
y
l
t
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a
n
s
f
e
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f
r
o
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.
b
a
r
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a
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i
b
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o
n
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i
a
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r
a
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o
f
t
h
e
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e
t
r
a
m
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i
c
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a
t
e
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o
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n
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o
C
￿
-
p
l
o
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o
f
t
h
e
s
u
p
e
r
i
m
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o
s
e
d
m
o
n
o
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o
f
t
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n
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y
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f
r
o
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.
b
a
r
k
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r
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r
e
d
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.
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u
l
g
i
d
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s
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y
e
l
l
o
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a
n
d
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.
k
a
n
d
l
e
r
i
(
g
r
e
e
n
)
(
b
o
t
-
t
o
m
)
.
T
o
p
:
I
n
t
h
e
t
e
t
r
a
m
e
r
s
a
p
a
r
t
i
c
u
l
a
r
i
l
y
e
x
t
e
n
d
e
d
c
o
n
t
a
c
t
o
c
c
u
r
s
b
e
t
w
e
e
n
s
u
b
u
n
i
t
s
1
a
n
d
2
a
n
d
t
h
e
e
q
u
i
v
a
l
e
n
t
s
u
b
u
n
i
t
s
3
a
n
d
4
.
I
n
b
o
t
h
t
e
t
r
a
m
e
r
s
t
h
e
c
o
n
t
a
c
t
s
b
e
t
w
e
e
n
s
u
b
u
n
i
t
s
1
a
n
d
4
a
n
d
2
a
n
d
3
a
r
e
m
u
c
h
l
e
s
s
e
x
t
e
n
d
e
d
.
B
o
t
t
o
m
:
T
h
e
f
o
l
d
o
f
t
h
e
t
h
r
e
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
i
s
v
e
r
y
s
i
m
i
l
a
r
,
i
n
p
a
r
t
i
c
u
l
a
r
i
n
t
h
e
c
o
r
e
r
e
g
i
o
n
s
o
f
t
h
e
t
w
o
l
o
b
e
s
.
(
F
i
g
u
r
e
g
e
n
e
r
a
t
e
d
u
s
i
n
g
t
h
e
p
r
o
g
r
a
m
M
O
L
S
C
R
I
P
T
(
K
r
a
u
l
i
s
1
9
9
1
)
.
)F
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
t
h
r
e
e
a
r
c
h
a
e
a
1
3
5
T
h
e
m
o
s
t
p
r
o
n
o
u
n
c
e
d
d
i
￿
e
r
e
n
c
e
b
e
t
w
e
e
n
t
h
e
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
f
o
r
m
y
l
-
t
r
a
n
s
f
e
r
a
s
e
s
o
n
o
n
e
h
a
n
d
a
n
d
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
o
n
t
h
e
o
t
h
e
r
i
s
t
h
e
s
i
g
n
i
￿
c
a
n
t
l
y
a
l
t
e
r
e
d
n
u
m
b
e
r
o
f
n
e
g
a
t
i
v
e
l
y
c
h
a
r
g
e
d
a
n
d
h
y
d
r
o
p
h
o
b
i
c
r
e
s
i
d
u
e
s
o
n
t
h
e
p
r
o
t
e
i
n
s
u
r
f
a
c
e
.
T
h
e
h
y
d
r
o
p
h
o
b
i
c
s
u
r
f
a
c
e
f
r
a
c
t
i
o
n
i
s
5
6
%
(
5
7
%
)
f
o
r
t
h
e
M
.
b
a
r
k
e
r
i
(
A
.
f
u
l
g
i
d
u
s
)
e
n
z
y
m
e
w
h
i
c
h
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
a
v
e
r
a
g
e
v
a
l
u
e
f
o
r
m
e
s
o
p
h
i
l
i
c
p
r
o
t
e
i
n
s
(
M
i
l
l
e
r
e
t
a
l
.
1
9
8
7
)
a
n
d
o
n
l
y
5
0
%
f
o
r
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
.
T
h
i
s
i
n
c
r
e
a
s
e
d
h
y
d
r
o
p
h
o
b
i
c
i
t
y
o
n
t
h
e
p
r
o
t
e
i
n
s
u
r
f
a
c
e
i
s
p
r
e
d
o
m
i
n
a
n
t
l
y
r
e
s
p
o
n
s
i
b
l
e
f
o
r
i
t
s
i
n
c
r
e
a
s
e
d
o
v
e
r
a
l
l
h
y
d
r
o
p
h
o
b
i
c
i
t
y
r
e
c
o
g
n
i
z
e
d
b
y
K
u
n
o
w
e
t
a
l
.
(
1
9
9
6
)
f
o
r
t
h
e
M
.
b
a
r
k
e
r
i
e
n
z
y
m
e
,
b
e
c
a
u
s
e
t
h
e
h
y
d
r
o
p
h
o
b
i
c
c
o
r
e
s
o
f
t
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
a
r
e
h
i
g
h
l
y
s
i
m
i
l
a
r
.
T
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
o
f
M
.
b
a
r
k
e
r
i
(
A
.
f
u
l
g
i
d
u
s
)
p
o
s
s
e
s
s
e
s
a
r
a
t
i
o
o
f
3
7
(
3
7
)
n
e
g
a
-
t
i
v
e
l
y
t
o
2
9
(
2
6
)
p
o
s
i
t
i
v
e
l
y
c
h
a
r
g
e
d
r
e
s
i
d
u
e
s
o
n
t
h
e
s
u
r
f
a
c
e
,
w
h
i
c
h
i
s
i
n
d
r
a
s
t
i
c
c
o
n
t
r
a
s
t
t
o
t
h
e
r
a
t
i
o
o
f
5
2
t
o
2
0
f
o
u
n
d
i
n
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
(
F
i
g
.
6
)
.
I
n
t
e
r
e
s
t
i
n
g
l
y
,
t
h
e
M
.
b
a
r
k
e
r
i
a
n
d
t
h
e
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
s
c
o
n
t
a
i
n
m
o
r
e
p
o
s
i
t
i
v
e
l
y
c
h
a
r
g
e
d
r
e
s
i
d
u
e
s
t
h
a
n
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
.
F
i
g
u
r
e
6
:
T
h
e
e
l
e
c
t
r
o
s
t
a
t
i
c
p
r
o
p
e
r
t
i
e
s
o
f
t
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
t
e
t
r
a
m
e
r
f
r
o
m
M
.
b
a
r
k
e
r
i
(
l
e
f
t
)
,
A
.
f
u
l
g
i
d
u
s
(
m
i
d
d
l
e
)
a
n
d
M
.
k
a
n
d
l
e
r
i
(
r
i
g
h
t
)
.
T
h
e
m
o
l
e
c
u
l
e
s
u
r
f
a
c
e
i
s
c
o
a
t
e
d
a
c
-
c
o
r
d
i
n
g
t
o
t
h
e
e
l
e
c
t
r
o
s
t
a
t
i
c
p
o
t
e
n
t
i
a
l
:
T
h
e
e
x
t
r
e
m
e
r
a
n
g
e
s
o
f
r
e
d
a
n
d
b
l
u
e
r
e
p
r
e
s
e
n
t
p
o
t
e
n
t
i
a
l
s
o
f
-
2
0
k
B
T
a
n
d
2
0
k
B
T
,
r
e
s
p
e
c
t
i
v
e
l
y
(
w
h
e
r
e
k
B
=
B
o
l
t
z
m
a
n
n
c
o
n
s
t
a
n
t
a
n
d
T
=
t
e
m
p
e
r
a
t
u
r
e
)
.
T
h
e
e
l
e
c
t
r
o
s
t
a
t
i
c
s
u
r
f
a
c
e
p
o
t
e
n
t
i
a
l
o
f
t
h
e
e
n
z
y
m
e
s
f
r
o
m
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
d
e
m
o
n
s
t
r
a
t
e
s
t
h
a
t
t
h
e
s
u
r
f
a
c
e
p
o
t
e
n
t
i
a
l
o
f
t
h
e
e
n
z
y
m
e
i
s
n
e
u
t
r
a
l
.
T
h
e
e
l
e
c
t
r
o
s
t
a
t
i
c
s
u
r
f
a
c
e
p
o
t
e
n
t
i
a
l
o
f
t
h
e
e
n
z
y
m
e
f
r
o
m
M
.
k
a
n
d
l
e
r
i
s
h
o
w
t
h
a
t
t
h
e
s
u
r
f
a
c
e
p
o
t
e
n
t
i
a
l
o
f
t
h
e
e
n
z
y
m
e
i
s
h
i
g
h
l
y
n
e
g
a
t
i
v
e
,
r
e
￿
e
c
t
i
n
g
t
h
e
d
o
m
i
n
a
n
c
e
o
f
a
c
i
d
i
c
t
o
b
a
s
i
c
r
e
s
i
d
u
e
s
.
T
h
e
p
o
t
e
n
t
i
a
l
s
a
r
e
c
a
l
c
u
l
a
t
e
d
u
n
d
e
r
s
a
l
t
-
f
r
e
e
c
o
n
d
i
t
i
o
n
s
(
F
i
g
u
r
e
g
e
n
e
r
a
t
e
d
u
s
i
n
g
t
h
e
p
r
o
g
r
a
m
G
R
A
S
P
(
N
i
c
h
o
l
l
s
e
t
a
l
.
1
9
9
3
)
.
)
T
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
c
o
n
t
a
i
n
s
t
h
r
e
e
s
e
q
u
e
n
c
e
c
l
u
s
t
e
r
s
(
8
1
-
8
8
,
1
1
1
-
1
1
9
,
1
3
2
-
1
4
1
)
w
i
t
h
a
n
a
c
c
u
m
u
l
a
t
i
o
n
o
f
n
e
g
a
t
i
v
e
l
y
c
h
a
r
g
e
d
r
e
s
i
d
u
e
s
(
E
r
m
l
e
r
e
t
a
l
.
1
9
9
7
)
.
T
h
e
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
s
a
l
s
o
s
h
o
w
a
d
o
m
i
n
a
n
c
e
o
f
a
c
i
d
i
c
t
o
b
a
s
i
c
r
e
s
i
d
u
e
s
i
n
t
h
e
s
e
c
l
u
s
t
e
r
s
b
u
t
t
h
e
e
x
c
e
s
s
o
f
7
:
4
a
n
d
9
:
6
,
r
e
s
p
e
c
t
i
v
e
l
y
,
i
s
b
y
f
a
r
n
o
t
a
s
p
r
o
n
o
u
n
c
e
d
a
s
f
o
u
n
d
i
n
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
w
i
t
h
1
6
:
5
.
A
m
o
r
e
c
a
r
e
f
u
l
a
n
a
l
y
s
i
s
o
f
t
h
e
s
t
r
u
c
t
u
r
e
i
n
d
i
c
a
t
e
s1
3
6
h
o
w
t
h
e
n
e
g
a
t
i
v
e
c
h
a
r
g
e
s
a
r
e
d
i
s
t
r
i
b
u
t
e
d
o
r
p
a
r
t
l
y
n
e
u
t
r
a
l
i
z
e
d
t
o
p
r
e
v
e
n
t
p
r
o
t
o
n
a
t
i
o
n
o
r
d
e
s
t
a
b
i
l
i
z
a
t
i
o
n
.
F
o
r
e
x
a
m
p
l
e
,
t
h
e
c
e
n
t
r
a
l
r
e
s
i
d
u
e
L
y
s
8
6
i
n
t
h
e
s
e
g
m
e
n
t
8
1
-
8
8
o
f
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
w
h
i
c
h
s
t
a
b
i
l
i
z
e
s
￿
v
e
s
u
r
r
o
u
n
d
i
n
g
a
c
i
d
i
c
s
i
d
e
c
h
a
i
n
s
i
s
r
e
p
l
a
c
e
d
f
o
r
g
l
u
t
a
m
a
t
e
i
n
t
h
e
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
s
.
I
n
t
e
r
e
s
t
i
n
g
l
y
,
t
h
e
s
o
l
v
e
n
t
e
x
p
o
s
e
d
l
o
o
p
i
n
t
h
e
s
e
g
m
e
n
t
1
1
1
-
1
1
9
i
s
p
r
o
l
o
n
g
e
d
i
n
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
m
o
s
t
l
i
k
e
l
y
t
o
i
n
c
r
e
a
s
e
t
h
e
n
u
m
b
e
r
o
f
n
e
g
a
t
i
v
e
c
h
a
r
g
e
i
n
t
h
i
s
r
e
g
i
o
n
.
D
e
s
p
i
t
e
t
h
e
l
a
r
g
e
d
i
￿
e
r
e
n
c
e
c
o
n
c
e
r
n
i
n
g
t
h
e
c
h
a
r
g
e
d
r
e
s
i
d
u
e
s
,
t
h
e
n
u
m
b
e
r
o
f
i
o
n
p
a
i
r
s
a
r
e
s
i
m
i
l
a
r
w
i
t
h
0
.
0
6
,
0
.
0
5
a
n
d
0
.
0
7
p
e
r
r
e
s
i
d
u
e
f
o
r
M
.
b
a
r
k
e
r
i
,
A
.
f
u
l
g
i
d
u
s
a
n
d
M
.
k
a
n
d
l
e
r
i
r
e
s
p
e
c
t
i
v
e
l
y
.
T
h
e
i
o
n
p
a
i
r
s
w
e
r
e
n
o
r
m
a
l
l
y
n
o
t
c
o
n
s
e
r
v
e
d
a
s
a
c
o
n
s
e
q
u
e
n
c
e
o
f
t
h
e
h
i
g
h
n
u
m
b
e
r
o
f
e
x
c
h
a
n
g
e
s
a
t
t
h
e
p
r
o
t
e
i
n
s
u
r
f
a
c
e
.
C
o
n
s
e
r
v
e
d
i
o
n
p
a
i
r
s
a
r
e
o
n
l
y
f
o
u
n
d
a
t
p
o
s
i
t
i
o
n
s
w
h
e
r
e
d
i
￿
e
r
e
n
t
s
e
g
m
e
n
t
s
o
f
t
h
e
s
t
r
u
c
t
u
r
e
h
a
d
t
o
b
e
l
i
n
k
e
d
t
o
g
e
t
h
e
r
.
E
x
a
m
p
l
e
s
i
n
c
l
u
d
e
t
h
e
s
a
l
t
b
r
i
d
g
e
b
e
t
w
e
e
n
L
y
s
2
0
7
a
n
d
G
l
u
2
2
2
w
i
t
h
i
n
t
h
e
i
n
s
e
r
t
i
o
n
r
e
g
i
o
n
a
n
d
b
e
t
w
e
e
n
G
l
u
1
5
2
a
n
d
A
r
g
1
3
7
w
h
i
c
h
c
o
n
n
e
c
t
s
t
h
e
c
o
r
e
o
f
t
h
e
d
i
s
t
a
l
l
o
b
e
w
i
t
h
t
h
e
￿
-
m
e
a
n
d
e
r
r
e
g
i
o
n
.
D
i
s
c
u
s
s
i
o
n
T
h
e
s
t
r
u
c
t
u
r
a
l
b
a
s
i
s
o
f
t
h
e
d
i
￿
e
r
e
n
t
p
h
y
s
i
c
a
l
a
n
d
c
a
t
a
l
y
t
i
c
p
r
o
p
e
r
t
i
e
s
o
f
t
h
e
M
.
b
a
r
k
e
r
i
,
A
.
f
u
l
g
i
d
u
s
a
n
d
M
.
k
a
n
d
l
e
r
i
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
a
r
e
d
i
s
c
u
s
s
e
d
a
n
d
r
e
l
a
t
e
d
t
o
t
h
e
d
i
￿
e
r
e
n
t
l
i
v
i
n
g
c
o
n
d
i
t
i
o
n
s
o
f
t
h
e
t
h
r
e
e
o
r
g
a
n
i
s
m
s
.
S
o
l
u
b
i
l
i
t
y
F
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
M
.
b
a
r
k
e
r
i
i
s
s
i
g
n
i
￿
c
a
n
t
l
y
l
e
s
s
s
o
l
u
b
l
e
i
n
l
y
o
t
r
o
p
i
c
s
a
l
t
s
t
h
a
n
t
h
e
e
n
z
y
m
e
f
r
o
m
M
.
k
a
n
d
l
e
r
i
;
t
h
e
s
o
l
u
b
i
l
i
t
y
o
f
t
h
e
e
n
z
y
m
e
f
r
o
m
A
.
f
u
l
g
i
d
u
s
i
s
b
e
t
w
e
e
n
t
h
a
t
o
f
t
h
e
m
e
t
h
a
n
o
g
e
n
i
c
e
n
z
y
m
e
s
.
T
h
i
s
b
e
h
a
v
i
o
u
r
r
e
￿
e
c
t
s
t
h
e
l
o
w
a
n
d
h
i
g
h
i
n
t
r
a
c
e
l
l
u
l
a
r
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
f
o
u
n
d
i
n
t
h
e
t
h
r
e
e
o
r
g
a
n
i
s
m
s
(
S
h
i
m
a
e
t
a
l
.
,
1
9
9
8
a
)
.
T
h
e
s
t
r
u
c
t
u
r
a
l
a
n
a
l
y
s
i
s
o
f
t
h
e
t
h
r
e
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
r
e
v
e
a
l
e
d
t
w
o
f
e
a
t
u
r
e
s
w
h
i
c
h
c
a
n
b
e
c
o
r
r
e
l
a
t
e
d
w
i
t
h
t
h
i
s
d
i
￿
e
r
e
n
c
e
.
F
i
r
s
t
l
y
,
t
h
e
h
i
g
h
e
r
f
r
a
c
t
i
o
n
o
f
h
y
d
r
o
p
h
o
b
i
c
s
u
r
f
a
c
e
a
r
e
a
i
n
t
h
e
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
s
c
o
m
p
a
r
e
d
t
o
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
l
e
a
d
s
t
o
a
n
i
n
c
r
e
a
s
e
d
n
u
m
b
e
r
o
f
u
n
s
p
e
c
i
￿
c
h
y
d
r
o
p
h
o
b
i
c
i
n
t
e
r
a
c
t
i
o
n
s
b
e
t
w
e
e
n
t
h
e
p
r
o
t
e
i
n
m
o
l
e
c
u
l
e
s
i
n
s
o
l
u
t
i
o
n
w
h
i
c
h
c
a
n
i
n
d
u
c
e
a
g
g
r
e
g
a
t
i
o
n
.
F
u
r
t
h
e
r
m
o
r
e
,
t
h
i
s
e
￿
e
c
t
i
s
e
v
e
n
s
t
r
o
n
g
e
r
a
t
h
i
g
h
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
b
e
c
a
u
s
e
t
h
e
h
y
d
r
o
p
h
o
b
i
c
i
n
t
e
r
a
c
t
i
o
n
s
a
r
e
i
n
c
r
e
a
s
e
d
a
s
r
e
s
u
l
t
o
f
t
h
e
s
a
l
t
i
n
g
o
u
t
e
￿
e
c
t
.
S
e
c
o
n
d
l
y
,
t
h
e
r
a
t
i
o
o
f
a
c
i
d
i
c
t
o
b
a
s
i
c
r
e
s
i
d
u
e
s
,
i
n
p
a
r
t
i
c
u
l
a
r
i
n
t
h
r
e
e
c
l
u
s
t
e
r
s
(
s
e
e
a
b
o
v
e
)
,
o
n
t
h
e
p
r
o
t
e
i
n
s
u
r
f
a
c
e
i
s
l
a
r
g
e
i
n
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
b
u
t
s
i
g
n
i
￿
c
a
n
t
l
y
r
e
-
d
u
c
e
d
i
n
t
h
e
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
a
n
d
e
v
e
n
m
o
r
e
r
e
d
u
c
e
d
i
n
t
h
e
M
.
b
a
r
k
e
r
i
e
n
z
y
m
e
(
F
i
g
.
6
)
.
A
n
e
g
a
t
i
v
e
l
y
c
h
a
r
g
e
d
s
u
r
f
a
c
e
r
a
i
s
e
s
t
h
e
s
o
l
u
b
i
l
i
t
y
d
u
e
t
o
t
h
e
r
e
p
u
l
s
i
o
n
o
f
a
p
p
r
o
a
c
h
i
n
g
p
r
o
t
e
i
n
m
o
l
e
c
u
l
e
s
p
r
e
v
e
n
t
i
n
g
a
g
g
r
e
g
a
t
i
o
n
a
n
d
d
u
e
t
o
t
h
e
i
n
c
r
e
a
s
e
d
c
a
p
a
c
i
t
y
o
f
a
c
i
d
i
c
r
e
s
i
d
u
e
s
t
o
c
o
m
p
e
t
e
s
u
c
c
e
s
s
f
u
l
l
y
w
i
t
h
i
n
o
r
g
a
n
i
c
i
o
n
s
f
o
r
w
a
t
e
r
m
o
l
e
c
u
l
e
s
.
T
h
i
s
i
n
t
e
r
p
r
e
-
t
a
t
i
o
n
i
s
i
n
a
g
r
e
e
m
e
n
t
w
i
t
h
o
b
s
e
r
v
a
t
i
o
n
s
i
n
h
a
l
o
p
h
i
l
i
c
p
r
o
t
e
i
n
s
l
i
k
e
m
a
l
a
t
e
d
e
h
y
d
r
o
g
e
n
a
s
e
(
D
y
m
e
t
a
l
.
1
9
9
5
)
a
n
d
f
e
r
r
e
d
o
x
i
n
(
F
r
o
l
o
w
e
t
a
l
.
1
9
9
6
)
.F
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
t
h
r
e
e
a
r
c
h
a
e
a
1
3
7
O
l
i
g
o
m
e
r
i
s
a
t
i
o
n
I
n
c
o
n
t
r
a
s
t
t
o
t
h
e
s
t
r
o
n
g
d
e
p
e
n
d
e
n
c
y
o
f
t
h
e
o
l
i
g
o
m
e
r
i
c
s
t
a
t
e
o
f
t
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
M
.
k
a
n
d
l
e
r
i
o
n
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
w
i
t
h
d
i
￿
e
r
e
n
t
r
e
l
a
t
i
v
e
a
m
o
u
n
t
s
o
f
m
o
n
o
m
e
r
,
d
i
m
e
r
a
n
d
t
e
t
r
a
m
e
r
(
S
h
i
m
a
e
t
a
l
.
1
9
9
8
b
)
t
h
e
s
t
r
u
c
t
u
r
a
l
l
y
h
i
g
h
l
y
h
o
m
o
l
o
g
o
u
s
e
n
z
y
m
e
s
f
r
o
m
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
a
r
e
m
o
s
t
l
y
t
e
t
r
a
m
e
r
s
i
n
d
e
p
e
n
d
e
n
t
o
f
t
h
e
s
a
l
t
c
o
n
c
e
n
t
r
a
-
t
i
o
n
(
F
i
g
.
3
)
.
T
h
e
d
i
￿
e
r
e
n
t
o
l
i
g
o
m
e
r
i
s
a
t
i
o
n
b
e
h
a
v
i
o
u
r
m
i
g
h
t
b
e
a
g
a
i
n
a
c
o
n
s
e
q
u
e
n
c
e
o
f
t
h
e
d
i
￿
e
r
e
n
t
n
u
m
b
e
r
o
f
n
e
g
a
t
i
v
e
l
y
c
h
a
r
g
e
d
r
e
s
i
d
u
e
s
a
t
t
h
e
p
r
o
t
e
i
n
s
u
r
f
a
c
e
w
h
i
c
h
p
r
e
v
e
n
t
t
h
e
a
s
s
e
m
b
l
y
o
f
t
h
e
m
o
n
o
m
e
r
s
a
t
l
o
w
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
i
n
t
h
e
c
a
s
e
o
f
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
.
I
n
c
o
n
t
r
a
s
t
,
t
h
e
f
e
w
r
e
p
e
l
l
i
n
g
i
n
t
e
r
a
c
t
i
o
n
s
b
e
t
w
e
e
n
t
h
e
n
e
g
a
t
i
v
e
s
u
r
f
a
c
e
c
h
a
r
g
e
s
o
f
m
o
n
o
m
e
r
s
t
h
a
t
a
p
p
r
o
a
c
h
e
a
c
h
o
t
h
e
r
c
a
n
o
b
v
i
o
u
s
l
y
b
e
c
o
m
p
e
n
s
a
t
e
d
i
n
t
h
e
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
s
b
y
f
o
r
m
i
n
g
o
f
h
y
d
r
o
g
e
n
b
o
n
d
s
a
n
d
h
y
d
r
o
p
h
o
b
i
c
i
n
t
e
r
a
c
t
i
o
n
s
b
e
t
w
e
e
n
t
h
e
i
n
t
e
r
f
a
c
e
s
o
f
t
h
e
s
u
b
u
n
i
t
s
.
O
b
v
i
o
u
s
l
y
,
b
e
s
i
d
e
s
t
h
e
s
t
r
e
n
g
t
h
o
f
t
h
e
a
t
t
r
a
c
t
i
v
e
i
n
t
e
r
s
u
b
u
n
i
t
i
n
t
e
r
a
c
t
i
o
n
s
t
h
e
p
o
s
i
t
i
o
n
o
f
c
h
a
r
g
e
d
r
e
s
i
d
u
e
s
a
d
j
a
c
e
n
t
t
o
t
h
e
s
u
b
u
n
i
t
i
n
t
e
r
-
f
a
c
e
s
m
i
g
h
t
b
e
a
o
f
s
p
e
c
i
a
l
r
e
l
e
v
a
n
c
e
f
o
r
t
h
e
s
a
l
t
d
e
p
e
n
d
e
n
t
o
l
i
g
o
m
e
r
i
s
a
t
i
o
n
b
e
h
a
v
i
o
u
r
.
A
c
c
o
r
d
i
n
g
t
o
a
q
u
a
l
i
t
a
t
i
v
e
a
n
a
l
y
s
i
s
,
t
h
e
n
u
m
b
e
r
o
f
c
a
r
b
o
x
y
l
a
t
e
g
r
o
u
p
s
l
e
s
s
t
h
a
n
1
0
￿
A
a
p
a
r
t
f
r
o
m
t
h
e
c
a
r
b
o
x
y
l
a
t
e
g
r
o
u
p
s
o
f
t
h
e
n
e
i
g
h
b
o
u
r
i
n
g
s
u
b
u
n
i
t
i
s
o
n
l
y
h
a
l
f
a
s
m
u
c
h
i
n
t
h
e
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
s
a
s
i
n
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
.
T
h
e
e
￿
e
c
t
o
f
r
e
p
e
l
l
i
n
g
n
e
g
a
t
i
v
e
c
h
a
r
g
e
s
f
o
r
t
e
t
r
a
m
e
r
i
z
a
t
i
o
n
w
a
s
r
e
c
e
n
t
l
y
i
n
v
e
s
t
i
g
a
t
e
d
b
y
e
x
c
h
a
n
g
i
n
g
A
r
g
2
6
1
f
o
r
g
l
u
t
a
m
a
t
e
i
n
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
.
T
h
e
d
i
m
e
r
/
t
e
t
r
a
m
e
r
e
q
u
i
l
i
b
r
i
u
m
w
a
s
s
i
g
n
i
￿
c
a
n
t
l
y
s
h
i
f
t
e
d
t
o
w
a
r
d
s
t
h
e
d
i
m
e
r
(
S
h
i
m
a
e
t
a
l
.
2
0
0
0
)
.
A
c
t
i
v
i
t
y
T
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
f
r
o
m
M
.
b
a
r
k
e
r
i
,
A
.
f
u
l
g
i
d
u
s
a
n
d
M
.
k
a
n
d
l
e
r
i
d
i
s
p
l
a
y
a
5
0
%
a
c
t
i
v
i
t
y
a
t
1
0
m
M
,
1
0
0
m
M
a
n
d
1
M
l
y
o
t
r
o
p
i
c
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
,
r
e
s
p
e
c
t
i
v
e
l
y
(
T
a
b
l
e
1
)
.
T
h
e
m
a
i
n
r
e
a
s
o
n
f
o
r
t
h
i
s
d
i
￿
e
r
e
n
t
b
e
h
a
v
i
o
u
r
i
s
t
h
a
t
d
i
m
e
r
f
o
r
m
a
t
i
o
n
,
w
h
i
c
h
i
s
i
t
s
e
l
f
a
s
a
l
t
-
d
e
p
e
n
d
e
n
t
p
r
o
c
e
s
s
,
i
s
e
s
s
e
n
t
i
a
l
f
o
r
a
c
t
i
v
i
t
y
.
T
h
e
t
h
r
e
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
a
r
e
e
n
z
y
m
a
t
i
c
a
l
l
y
a
c
t
i
v
e
a
t
d
i
￿
e
r
e
n
t
t
e
m
p
e
r
a
t
u
r
e
r
a
n
g
e
s
r
e
￿
e
c
t
e
d
i
n
a
o
p
t
i
m
u
m
t
e
m
p
e
r
a
t
u
r
e
o
f
6
5
Æ
C
f
o
r
t
h
e
M
.
b
a
r
k
e
r
i
(
B
r
e
i
t
u
n
g
a
n
d
T
h
a
u
e
r
1
9
9
0
)
,
7
0
Æ
C
f
o
r
t
h
e
A
.
f
u
l
g
i
d
u
s
(
S
c
h
w
￿
o
r
e
r
e
t
a
l
.
1
9
9
3
)
a
n
d
9
0
Æ
C
f
o
r
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
(
B
r
e
i
t
u
n
g
e
t
a
l
.
1
9
9
2
)
,
r
e
s
p
e
c
t
i
v
e
l
y
,
f
o
r
m
a
x
i
m
a
l
a
c
t
i
v
i
t
y
.
M
o
r
e
o
v
e
r
,
a
t
4
Æ
C
t
h
e
e
n
z
y
m
e
f
r
o
m
M
.
b
a
r
k
e
r
i
e
x
h
i
b
i
t
e
d
1
0
%
(
F
i
g
.
4
)
a
n
d
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
0
.
2
%
(
S
h
i
m
a
e
t
a
l
.
1
9
9
8
b
)
o
f
t
h
e
o
p
t
i
m
u
m
a
c
t
i
v
i
t
y
.
O
n
e
m
o
l
e
c
u
l
a
r
e
x
p
l
a
n
a
t
i
o
n
m
i
g
h
t
b
e
t
h
a
t
a
f
e
w
s
p
e
c
i
￿
c
r
e
g
i
o
n
s
a
r
o
u
n
d
t
h
e
s
u
b
s
t
r
a
t
e
b
i
n
d
i
n
g
s
i
t
e
o
f
t
h
e
e
n
z
y
m
e
s
f
r
o
m
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
h
a
v
e
a
n
i
n
c
r
e
a
s
e
d
￿
e
x
i
b
i
l
i
t
y
c
o
m
p
a
r
e
d
t
o
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
.
T
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
m
i
g
h
t
b
e
t
o
o
r
i
g
i
d
a
t
l
o
w
t
e
m
p
e
r
a
t
u
r
e
s
b
u
t
w
e
l
l
a
d
a
p
t
e
d
t
o
h
i
g
h
t
e
m
p
e
r
a
t
u
r
e
s
.
T
h
i
s
i
d
e
a
i
s
s
u
p
p
o
r
t
e
d
b
y
t
h
e
Q
1
0
v
a
l
u
e
w
h
i
c
h
w
a
s
c
a
l
c
u
l
a
t
e
d
t
o
b
e
2
.
0
f
o
r
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
a
n
d
1
.
5
f
o
r
t
h
e
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
s
.1
3
8
T
h
e
r
m
o
s
t
a
b
i
l
i
t
y
A
r
e
l
i
a
b
l
e
q
u
a
n
t
i
t
a
t
i
v
e
d
e
t
e
r
m
i
n
a
t
i
o
n
o
f
t
h
e
p
r
o
t
e
i
n
s
t
a
b
i
l
i
t
y
o
n
t
h
e
b
a
s
i
s
o
f
s
t
r
u
c
t
u
r
a
l
d
a
t
a
i
s
n
o
t
f
e
a
s
i
b
l
e
y
e
t
.
S
t
r
u
c
t
u
r
a
l
a
n
d
t
h
e
r
m
o
d
y
n
a
m
i
c
d
a
t
a
c
a
n
o
n
l
y
b
e
l
i
n
k
e
d
b
y
a
c
o
m
p
a
r
a
t
i
v
e
a
n
d
q
u
a
l
i
t
a
t
i
v
e
s
t
r
u
c
t
u
r
a
l
a
n
a
l
y
s
i
s
o
f
h
e
a
t
l
a
b
i
l
e
a
n
d
h
e
a
t
s
t
a
b
l
e
p
r
o
t
e
i
n
s
.
T
h
e
s
e
s
t
u
d
i
e
s
p
r
o
v
i
d
e
d
a
s
m
a
j
o
r
s
t
a
b
i
l
i
z
a
t
i
o
n
f
a
c
t
o
r
s
f
o
r
p
r
o
t
e
i
n
s
a
t
i
g
h
t
n
e
t
w
o
r
k
o
f
i
o
n
p
a
i
r
s
a
n
d
h
y
d
r
o
g
e
n
b
o
n
d
s
,
o
p
t
i
m
a
l
i
n
t
e
r
n
a
l
p
a
c
k
i
n
g
a
n
d
i
n
c
r
e
a
s
e
d
o
l
i
g
o
m
e
r
i
c
i
n
t
e
r
a
c
t
i
o
n
s
(
S
z
i
l
a
g
y
i
a
n
d
Z
a
v
o
d
s
z
k
y
2
0
0
0
)
.
T
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
f
r
o
m
M
.
b
a
r
k
e
r
i
,
A
.
f
u
l
g
i
d
u
s
a
n
d
M
.
k
a
n
d
l
e
r
i
a
r
e
h
i
g
h
l
y
t
h
e
r
-
m
o
s
t
a
b
l
e
b
u
t
t
h
e
i
r
s
t
a
b
i
l
i
t
y
g
r
e
a
t
l
y
d
e
p
e
n
d
s
o
n
t
h
e
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
:
5
0
%
a
c
t
i
v
i
t
y
a
f
t
e
r
i
n
c
u
b
a
t
i
o
n
a
t
8
0
Æ
C
r
e
q
u
i
r
e
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
o
f
0
.
0
0
5
M
,
0
.
0
5
M
a
n
d
1
.
2
M
,
r
e
s
p
e
c
t
i
v
e
l
y
,
f
o
r
t
h
e
A
.
f
u
l
g
i
d
u
s
,
M
.
b
a
r
k
e
r
i
a
n
d
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
s
(
T
a
b
l
e
1
)
.
T
h
e
s
e
v
a
l
u
e
s
c
o
r
r
e
l
a
t
e
w
e
l
l
w
i
t
h
t
h
e
p
h
o
s
p
h
a
t
e
c
o
n
c
e
n
t
r
a
t
i
o
n
s
n
e
c
e
s
s
a
r
y
f
o
r
o
l
i
g
o
m
e
r
i
s
a
t
i
o
n
.
T
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
r
e
q
u
i
r
e
s
a
h
i
g
h
e
r
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
f
o
r
n
e
u
t
r
a
l
i
z
i
n
g
t
h
e
s
u
r
p
l
u
s
n
e
g
a
t
i
v
e
s
u
r
f
a
c
e
c
h
a
r
g
e
a
n
d
f
o
r
i
n
c
r
e
a
s
i
n
g
t
h
e
h
y
d
r
o
p
h
o
b
i
c
i
n
t
e
r
a
c
t
i
o
n
s
t
o
a
l
l
o
w
s
a
n
a
s
-
s
e
m
b
l
y
o
f
t
h
e
m
o
n
o
m
e
r
s
.
T
h
u
s
,
a
v
e
r
y
i
m
p
o
r
t
a
n
t
s
a
b
i
l
i
z
i
n
g
f
a
c
t
o
r
i
s
t
h
e
f
o
r
m
a
t
i
o
n
o
f
a
t
e
t
r
a
m
e
r
i
c
s
t
a
t
e
a
n
d
p
r
o
b
a
b
l
y
t
h
e
h
y
d
r
o
p
h
o
b
i
c
f
o
r
c
e
s
b
e
t
w
e
e
n
t
h
e
m
o
n
o
m
e
r
s
.
S
u
r
p
r
i
s
-
i
n
g
l
y
,
t
h
e
d
i
m
e
r
-
d
i
m
e
r
i
n
t
e
r
a
c
t
i
o
n
s
a
r
e
i
m
p
o
r
t
a
n
t
f
o
r
s
t
a
b
i
l
i
t
y
a
l
t
h
o
u
g
h
t
h
e
i
r
n
u
m
b
e
r
i
s
s
m
a
l
l
a
n
d
t
h
e
p
a
r
t
i
c
i
p
a
t
i
n
g
r
e
s
i
d
u
e
s
a
r
e
n
o
t
w
e
l
l
c
o
n
s
e
r
v
e
d
b
e
t
w
e
e
n
t
h
e
t
h
r
e
e
e
n
z
y
m
e
s
(
S
h
i
m
a
e
t
a
l
.
1
9
9
8
b
;
2
0
0
0
)
.
E
v
e
n
a
f
t
e
r
t
e
t
r
a
m
e
r
f
o
r
m
a
t
i
o
n
t
h
e
s
t
a
b
i
l
i
t
y
o
f
t
h
e
t
h
r
e
e
e
n
z
y
m
e
s
i
n
c
r
e
a
s
e
b
y
i
n
c
r
e
a
s
-
i
n
g
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
m
a
i
n
l
y
b
e
c
a
u
s
e
o
f
t
h
e
e
n
h
a
n
c
e
m
e
n
t
o
f
t
h
e
h
y
d
r
o
p
h
o
b
i
c
i
n
t
e
r
a
c
-
t
i
o
n
s
(
s
a
l
t
i
n
g
o
u
t
e
￿
e
c
t
)
.
T
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
o
f
M
.
k
a
n
d
l
e
r
i
i
s
t
h
e
r
m
o
s
t
a
b
l
e
i
n
3
.
0
M
p
o
t
a
s
s
i
u
m
p
h
o
s
p
h
a
t
e
p
H
7
.
2
u
p
t
o
a
t
e
m
p
e
r
a
t
u
r
e
o
f
1
3
0
Æ
C
(
S
h
i
m
a
e
t
a
l
.
,
1
9
9
8
b
)
.
I
n
c
o
n
t
r
a
s
t
,
t
h
e
M
.
b
a
r
k
e
r
i
e
n
z
y
m
e
b
e
c
o
m
e
i
n
s
o
l
u
b
l
e
a
t
a
l
y
o
t
r
o
p
i
c
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
b
e
t
w
e
e
n
1
.
0
a
n
d
1
.
5
M
(
d
e
p
e
n
d
i
n
g
p
r
i
m
a
r
i
l
y
o
n
t
h
e
p
r
o
t
e
i
n
c
o
n
c
e
n
t
r
a
t
i
o
n
)
a
n
d
l
o
s
e
s
i
t
s
a
c
t
i
v
i
t
y
a
t
a
b
o
u
t
8
0
Æ
C
a
f
t
e
r
p
r
e
c
i
p
i
t
a
t
i
o
n
.
T
h
e
m
a
x
i
m
a
l
s
t
a
b
i
l
i
t
y
o
f
t
h
e
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
w
a
s
n
o
t
e
x
a
c
t
l
y
d
e
t
e
r
m
i
n
e
d
,
b
u
t
i
t
i
s
a
b
o
u
t
9
0
Æ
C
.
N
o
t
a
b
l
y
,
t
h
e
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
h
a
s
a
l
a
r
g
e
r
i
n
t
e
r
f
a
c
e
a
r
e
a
a
n
d
a
h
i
g
h
e
r
n
u
m
b
e
r
o
f
i
n
t
e
r
s
u
b
u
n
i
t
h
y
d
r
o
g
e
n
b
o
n
d
s
a
s
t
h
e
m
e
t
h
a
n
o
g
e
n
i
c
e
n
z
y
m
e
s
.
E
n
v
i
r
o
n
m
e
n
t
a
l
A
d
a
p
t
a
t
i
o
n
M
.
k
a
n
d
l
e
r
i
i
s
a
h
y
p
e
r
t
h
e
r
m
o
p
h
i
l
i
c
o
r
g
a
n
i
s
m
w
h
i
c
h
i
s
a
d
d
i
t
i
o
n
a
l
l
y
a
d
a
p
t
e
d
t
o
h
i
g
h
i
n
t
r
a
c
e
l
l
u
l
a
r
l
y
o
t
r
o
p
i
c
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
.
I
n
c
o
m
p
a
r
i
s
o
n
,
t
h
e
p
h
y
l
o
g
e
n
e
t
i
c
a
l
l
y
d
i
s
t
a
n
t
m
e
t
h
a
n
o
g
e
n
M
.
b
a
r
k
e
r
i
i
s
a
m
e
s
o
p
h
i
l
i
c
o
r
g
a
n
i
s
m
w
i
t
h
l
o
w
i
n
t
r
a
c
e
l
l
u
l
a
r
s
a
l
t
c
o
n
c
e
n
t
r
a
-
t
i
o
n
s
.
T
h
e
s
u
l
f
a
t
e
-
r
e
d
u
c
i
n
g
a
r
c
h
a
e
o
n
A
.
f
u
l
g
i
d
u
s
i
s
a
h
y
p
e
r
t
h
e
r
m
o
p
h
i
l
i
c
o
r
g
a
n
i
s
m
b
u
t
e
v
o
l
u
t
i
o
n
a
r
y
c
l
o
s
e
l
y
r
e
l
a
t
e
d
t
o
M
.
b
a
r
k
e
r
i
.
T
h
e
t
h
r
e
e
i
n
v
e
s
t
i
g
a
t
e
d
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
r
e
v
e
a
l
e
d
a
n
e
a
r
l
y
i
d
e
n
t
i
c
a
l
o
v
e
r
a
l
l
f
o
l
d
(
F
i
g
.
5
)
b
u
t
t
h
e
s
t
r
u
c
t
u
r
a
l
s
i
m
i
l
a
r
i
t
y
b
e
t
w
e
e
n
t
h
e
p
h
y
l
o
g
e
n
e
t
i
c
a
l
l
y
c
l
o
s
e
l
y
r
e
l
a
t
e
d
M
.
b
a
r
k
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
i
s
m
o
r
e
p
r
o
n
o
u
n
c
e
d
t
h
a
n
b
e
t
w
e
e
n
M
.
k
a
n
d
l
e
r
i
a
n
d
M
.
b
a
r
k
e
r
i
a
n
dF
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
t
h
r
e
e
a
r
c
h
a
e
a
1
3
9
b
e
t
w
e
e
n
M
.
k
a
n
d
l
e
r
i
a
n
d
A
.
f
u
l
g
i
d
u
s
.
T
h
e
m
o
l
e
c
u
l
a
r
a
d
a
p
t
a
t
i
o
n
t
o
t
h
e
h
i
g
h
l
y
d
i
￿
e
r
-
e
n
t
l
i
v
i
n
g
c
o
n
d
i
t
i
o
n
s
i
s
p
r
i
m
a
r
i
l
y
r
e
s
t
r
i
c
t
e
d
t
o
t
h
e
p
r
o
t
e
i
n
s
u
r
f
a
c
e
w
h
e
r
e
s
p
e
c
i
￿
c
s
i
d
e
c
h
a
i
n
e
x
c
h
a
n
g
e
s
o
f
s
o
l
v
e
n
t
e
x
p
o
s
i
n
g
r
e
s
i
d
u
e
s
a
r
e
p
r
i
m
a
r
i
l
y
r
e
s
p
o
n
s
i
b
l
e
f
o
r
t
h
e
o
b
s
e
r
v
e
d
p
h
y
s
i
c
a
l
a
n
d
k
i
n
e
t
i
c
d
i
￿
e
r
e
n
c
e
s
.
T
h
e
m
a
i
n
s
t
r
u
c
t
u
r
a
l
d
i
￿
e
r
e
n
c
e
i
s
a
s
i
g
n
i
￿
c
a
n
t
l
y
d
i
￿
e
r
-
e
n
t
r
a
t
i
o
o
f
a
c
i
d
i
c
t
o
b
a
s
i
c
s
u
r
f
a
c
e
r
e
s
i
d
u
e
s
(
F
i
g
.
6
)
.
A
s
i
m
i
l
a
r
c
o
n
c
l
u
s
i
o
n
w
a
s
d
r
a
w
n
f
r
o
m
t
h
e
s
t
r
u
c
t
u
r
a
l
a
n
a
l
y
s
i
s
o
f
t
h
r
e
e
m
e
t
h
y
l
c
o
e
n
z
y
m
e
M
r
e
d
u
c
t
a
s
e
s
f
r
o
m
M
.
b
a
r
k
e
r
i
,
M
e
t
h
a
n
o
t
h
e
r
m
o
b
a
c
t
e
r
m
a
r
b
u
r
g
e
n
s
i
s
a
n
d
M
.
k
a
n
d
l
e
r
i
(
G
r
a
b
a
r
s
e
e
t
a
l
.
,
2
0
0
0
)
.
I
t
h
a
s
t
o
b
e
e
m
p
h
a
s
i
z
e
d
t
h
a
t
M
.
k
a
n
d
l
e
r
i
p
r
o
t
e
i
n
s
h
a
v
e
n
o
t
e
n
l
a
r
g
e
d
t
h
e
i
r
￿
e
l
d
o
f
a
c
-
t
i
v
i
t
y
;
t
h
e
y
o
p
e
r
a
t
e
a
t
h
i
g
h
b
u
t
n
o
t
a
t
l
o
w
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
a
n
d
t
e
m
p
e
r
a
t
u
r
e
s
w
h
e
r
e
a
s
t
h
e
M
.
b
a
r
k
e
r
i
p
r
o
t
e
i
n
s
a
r
e
f
u
n
c
t
i
o
n
a
l
a
t
l
o
w
b
u
t
n
o
t
a
t
h
i
g
h
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
.
T
h
e
e
x
t
r
e
m
e
t
h
e
r
m
o
s
t
a
b
i
l
i
t
y
o
f
t
h
e
M
.
b
a
r
k
e
r
i
e
n
z
y
m
e
w
a
s
u
n
e
x
p
e
c
t
e
d
a
s
i
t
i
s
n
o
t
e
s
s
e
n
t
i
a
l
i
n
i
t
s
m
e
s
o
p
h
i
l
i
c
h
a
b
i
t
a
t
.
A
n
e
x
p
l
a
n
a
t
i
o
n
f
o
r
t
h
i
s
￿
n
d
i
n
g
m
i
g
h
t
b
e
t
h
a
t
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
o
r
i
g
i
n
o
f
m
e
t
h
a
n
o
g
e
n
i
c
a
r
c
h
a
e
a
i
s
i
n
a
h
i
g
h
t
e
m
p
e
r
a
t
u
r
e
e
n
v
i
r
o
n
m
e
n
t
.
I
n
t
e
r
e
s
t
i
n
g
l
y
,
i
n
c
o
n
t
r
a
s
t
t
o
o
t
h
e
r
t
h
e
r
m
o
s
t
a
b
l
e
p
r
o
t
e
i
n
s
(
e
.
g
.
t
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
M
.
k
a
n
d
l
e
r
i
)
t
h
e
M
.
b
a
r
k
e
r
i
e
n
z
y
m
e
i
s
a
l
s
o
s
i
g
n
i
￿
c
a
n
t
l
y
a
c
t
i
v
e
a
t
4
Æ
C
.
T
h
e
p
h
y
s
i
c
a
l
p
r
o
p
e
r
t
i
e
s
o
f
t
h
e
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
l
i
e
b
e
t
w
e
e
n
t
h
e
m
e
t
h
a
n
o
g
e
n
i
c
e
n
z
y
m
e
s
a
l
b
e
i
t
c
l
o
s
e
r
t
o
M
.
b
a
r
k
e
r
i
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
.
I
t
i
s
e
n
z
y
m
a
t
i
c
a
l
l
y
a
c
t
i
v
e
i
n
a
r
a
n
g
e
o
f
h
i
g
h
e
r
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
a
n
d
t
e
m
p
e
r
a
t
u
r
e
s
t
h
a
n
t
h
e
M
.
b
a
r
k
e
r
i
e
n
z
y
m
e
b
u
t
o
f
l
o
w
e
r
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
a
n
d
t
e
m
p
e
r
a
-
t
u
r
e
s
t
h
a
n
t
h
e
M
.
k
a
n
d
l
e
r
i
e
n
z
y
m
e
.
C
o
n
c
l
u
s
i
o
n
T
h
e
a
n
a
l
y
s
i
s
o
f
t
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
f
r
o
m
M
.
b
a
r
k
e
r
i
a
n
d
M
.
k
a
n
d
l
e
r
i
r
e
v
e
a
l
e
d
t
h
e
a
s
-
t
o
n
i
s
h
i
n
g
￿
n
d
i
n
g
t
h
a
t
a
t
l
o
w
s
a
l
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
t
h
e
p
r
o
t
e
i
n
f
r
o
m
t
h
e
h
y
p
e
r
t
h
e
r
m
o
p
h
i
l
i
c
o
r
g
a
n
i
s
m
i
s
t
h
e
r
m
o
l
a
b
i
l
e
a
n
d
t
h
e
e
q
u
i
v
a
l
e
n
t
o
n
e
f
r
o
m
t
h
e
m
e
s
o
p
h
i
l
i
c
o
r
g
a
n
i
s
m
i
s
e
x
-
t
r
e
m
e
l
y
t
h
e
r
m
o
s
t
a
b
l
e
.
T
h
i
s
a
p
p
a
r
e
n
t
c
o
n
t
r
a
d
i
c
t
i
o
n
t
e
a
c
h
e
s
u
s
t
w
o
t
h
i
n
g
s
.
F
i
r
s
t
l
y
,
i
t
i
s
h
i
g
h
l
y
d
a
n
g
e
r
o
u
s
t
o
c
o
n
c
l
u
d
e
f
r
o
m
t
h
e
o
p
t
i
m
a
l
g
r
o
w
t
h
c
o
n
d
i
t
i
o
n
s
o
f
a
n
o
r
g
a
n
i
s
m
t
o
t
h
e
p
o
t
e
n
t
i
a
l
t
h
e
r
m
o
s
t
a
b
i
l
i
t
y
o
f
a
n
i
n
d
i
v
i
d
u
a
l
p
r
o
t
e
i
n
.
S
e
c
o
n
d
l
y
,
t
h
e
s
t
a
b
i
l
i
t
y
o
f
p
r
o
t
e
i
n
s
c
a
n
-
n
o
t
b
e
u
n
d
e
r
s
t
o
o
d
i
n
d
e
p
e
n
d
e
n
t
o
f
p
a
r
a
m
e
t
e
r
s
l
i
k
e
b
u
￿
e
r
,
p
H
v
a
l
u
e
a
n
d
s
a
l
t
c
o
n
d
i
t
i
o
n
s
.
O
n
l
y
t
h
e
A
.
f
u
l
g
i
d
u
s
e
n
z
y
m
e
b
e
h
a
v
e
s
a
s
e
x
p
e
c
t
e
d
.
T
a
k
e
n
t
o
g
e
t
h
e
r
,
t
h
e
f
o
r
m
y
l
t
r
a
n
s
f
e
r
a
s
e
s
y
s
t
e
m
p
r
o
v
i
d
e
s
a
n
i
n
s
t
r
u
c
t
i
v
e
e
x
a
m
p
l
e
t
o
i
l
l
u
s
t
r
a
t
e
t
h
e
s
e
s
t
a
t
e
m
e
n
t
s
a
n
d
t
o
i
n
v
e
s
t
i
g
a
t
e
t
h
e
a
d
a
p
t
a
t
i
o
n
s
t
r
a
t
e
g
y
o
f
p
r
o
t
e
i
n
s
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c
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.
M
a
t
e
r
i
a
l
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a
n
d
M
e
t
h
o
d
s
P
r
o
t
e
i
n
e
x
p
r
e
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s
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o
n
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n
d
p
u
r
i
￿
c
a
t
i
o
n
F
o
r
m
y
l
t
r
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n
s
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e
r
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e
s
f
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o
m
M
.
b
a
r
k
e
r
i
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n
d
M
.
k
a
n
d
l
e
r
i
w
e
r
e
h
e
t
e
r
o
l
o
g
o
u
s
l
y
p
r
o
d
u
c
e
d
i
n
E
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-
c
h
e
r
i
c
h
i
a
c
o
l
i
a
n
d
p
u
r
i
￿
e
d
a
s
d
e
s
c
r
i
b
e
d
b
y
K
u
n
o
w
e
t
a
l
.
(
1
9
9
6
)
a
n
d
S
h
i
m
a
e
t
a
l
.
(
1
9
9
5
)
.
F
o
r
h
e
t
e
r
o
l
o
g
o
u
s
o
v
e
r
p
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o
d
u
c
t
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o
n
o
f
t
h
e
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.
f
u
l
g
i
d
u
s
e
n
z
y
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e
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n
E
.
c
o
l
i
t
h
e
f
t
r
g
e
n
e
w
a
s
a
m
p
l
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￿
e
d
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y
P
C
R
u
s
i
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g
P
f
u
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o
l
y
m
e
r
a
s
e
w
i
t
h
t
h
e
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n
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p
r
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:
C
A
T
A
T
G
A
A
A
G
T
G
A
A
T
G
G
T
G
T
T
G
A
G
G
T
T
G
A
G
G
(
s
e
n
s
e
)
a
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d
A
C
C
A
G
A
C
G
G
A
T
C
C
A
G
G
C
C
A
G
A
G
A
T
T
G
T1
4
0
T
A
(
a
n
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s
e
n
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e
)
.
T
h
e
p
r
i
m
e
r
s
w
e
r
e
c
o
n
s
t
r
u
c
t
e
d
u
s
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n
g
t
h
e
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A
.
f
u
l
g
i
d
u
s
g
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o
m
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s
e
q
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c
e
(
K
l
e
n
k
e
t
a
l
.
1
9
9
7
)
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h
i
c
h
c
o
n
t
a
i
n
s
t
h
e
t
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o
f
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r
g
e
n
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A
F
2
0
7
3
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d
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F
2
2
0
7
t
h
e
l
a
t
t
e
r
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n
c
o
d
e
s
t
h
e
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o
r
m
y
l
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r
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n
s
f
e
r
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t
u
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i
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.
T
h
e
P
C
R
p
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o
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u
c
t
o
b
t
a
i
n
e
d
w
a
s
c
l
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n
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d
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n
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o
t
h
e
b
l
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n
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n
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e
c
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r
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P
C
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-
S
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r
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S
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(
+
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(
S
t
r
a
t
a
g
e
n
e
)
.
A
f
t
e
r
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r
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s
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r
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.
c
o
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X
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1
B
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h
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c
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p
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c
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p
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c
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(
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o
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a
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)
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i
a
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h
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N
d
e
I
a
n
d
B
a
m
H
I
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e
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.
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r
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p
r
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.
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o
l
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B
L
2
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(
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E
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S
c
e
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(
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o
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n
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3
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Æ
C
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M
9
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p
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c
e
e
l
e
m
e
n
t
s
o
l
u
t
i
o
n
a
c
c
o
r
d
i
n
g
t
o
W
o
l
f
e
a
n
d
t
h
e
a
n
t
i
b
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n
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c
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(
5
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￿
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d
C
h
l
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r
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p
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c
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(
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￿
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.
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p
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r
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e
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c
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d
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t
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.
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.
6
b
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I
P
T
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c
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r
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5
m
M
.
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e
l
l
s
w
e
r
e
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r
v
e
s
t
e
d
3
h
a
f
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n
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u
c
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,
w
a
s
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e
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5
0
m
M
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i
c
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n
(
p
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7
.
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)
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n
d
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r
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-
7
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Æ
C
.
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￿
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c
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5
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m
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c
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(
p
H
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2
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￿
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D
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A
s
e
I
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.
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o
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m
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c
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l
l
l
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i
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n
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e
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N
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p
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c
t
e
d
t
o
u
l
t
r
a
s
o
n
i
c
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.
T
h
e
p
u
r
i
￿
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p
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p
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p
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f
u
l
g
i
d
u
s
c
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(
S
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￿
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.
1
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.
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c
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i
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s
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t
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b
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p
e
r
i
n
f
r
o
m
f
o
r
m
y
l
m
e
t
h
a
n
o
f
u
r
a
n
(
1
0
0
￿
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6
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￿
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￿
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1
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￿
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￿
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)
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u
m
p
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s
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(
p
H
7
.
0
)
s
o
l
u
t
i
o
n
(
a
t
t
h
e
c
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c
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.
3
m
M
d
i
t
h
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o
t
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r
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i
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(
S
c
h
w
￿
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r
e
r
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t
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.
1
9
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)
.
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e
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p
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￿
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b
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c
t
e
r
i
u
m
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c
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b
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c
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b
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1
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.
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h
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f
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i
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r
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i
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1
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c
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p
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r
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c
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b
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.
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n
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i
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y
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h
i
m
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.
1
9
9
8
b
;
2
0
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.
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h
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p
l
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o
l
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1
4
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￿
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,
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h
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p
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0
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Æ
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h
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x
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r
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r
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r
r
i
e
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o
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t
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n
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u
￿
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.
3
m
M
d
i
t
h
i
o
t
h
r
e
i
t
o
l
a
n
d
0
-
1
0
0
m
M
p
o
t
a
s
s
i
u
m
p
h
o
s
p
h
a
t
e
,
p
H
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.
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.
T
h
e
l
o
a
d
i
n
g
p
r
o
t
e
i
n
c
o
n
c
e
n
-
t
r
a
t
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o
n
w
a
s
0
.
5
6
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/
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.
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r
p
t
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p
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o
￿
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e
s
w
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r
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c
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h
e
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p
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r
)
d
a
t
a
w
e
r
e
a
n
a
l
y
z
e
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a
c
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r
d
i
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h
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.
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1
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.
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h
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t
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c
a
l
a
c
c
u
r
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t
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c
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c
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c
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b
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h
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2
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.
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h
e
p
a
r
t
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a
l
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p
e
c
i
￿
c
v
o
l
u
m
e
,
￿
￿
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o
f
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e
e
n
z
y
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e
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s
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a
l
c
u
l
a
t
e
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D
u
r
c
h
s
c
h
l
a
g
1
9
8
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)
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b
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.
7
3
6
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l
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p
p
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n
g
t
h
e
d
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e
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o
h
n
a
n
d
E
d
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a
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u
l
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e
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u
r
c
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c
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.
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n
t
h
e
r
a
n
g
e
o
f
l
o
w
p
o
t
a
s
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i
u
m
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c
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p
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p
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c
o
n
s
t
a
n
t
,
a
s
r
e
p
o
r
t
e
d
i
n
D
u
r
c
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c
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c
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c
t
i
o
n
C
r
y
s
t
a
l
l
i
z
a
t
i
o
n
e
x
p
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p
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￿
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c
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p
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c
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c
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c
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r
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u
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p
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1
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.
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u
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c
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c
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r
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c
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.
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.
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c
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c
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d
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c
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l
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￿
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￿
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￿
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Æ
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p
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c
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c
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￿
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c
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c
k
b
e
a
m
l
i
n
e
B
W
6
a
t
t
h
e
D
e
u
t
s
c
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p
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c
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i
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n
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￿
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c
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u
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p
l
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c
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Æ
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o
l
o
g
i
e
,
P
h
a
r
m
a
k
o
l
o
g
i
e
D
i
p
l
o
m
a
r
b
e
i
t
1
1
/
1
9
9
7
{
1
0
/
1
9
9
8
a
m
L
e
h
r
s
t
u
h
l
f
￿
u
r
B
i
o
p
h
y
s
i
k
d
e
r
R
u
h
r
-
U
n
i
v
e
r
s
i
t
￿
a
t
B
o
c
h
u
m
u
n
t
e
r
A
n
l
e
i
t
u
n
g
v
o
n
P
D
D
r
.
M
a
t
h
i
a
s
L
￿
u
b
b
e
n
:
"
N
e
u
e
S
t
r
a
t
e
g
i
e
n
d
e
r
I
n
f
r
a
r
o
t
-
S
p
e
k
t
r
o
s
k
o
p
i
e
a
n
H
￿
a
m
-
K
u
p
f
e
r
-
O
x
i
d
a
s
e
n
u
n
t
e
r
A
n
w
e
n
d
u
n
g
o
p
t
i
s
c
h
e
r
T
r
i
g
g
e
r
\
P
r
o
m
o
t
i
o
n
(
B
i
o
c
h
e
m
i
e
)
s
e
i
t
D
e
z
e
m
b
e
r
1
9
9
8
a
m
M
P
I
f
￿
u
r
B
i
o
p
h
y
s
i
k
(
F
r
a
n
k
f
u
r
t
a
m
M
a
i
n
)
u
n
d
M
P
I
f
￿
u
r
t
e
r
r
e
s
t
r
i
s
c
h
e
M
i
k
r
o
b
i
o
l
o
g
i
e
(
M
a
r
b
u
r
g
)
;
m
i
t
A
u
f
e
n
t
h
a
l
t
e
n
a
n
d
e
r
U
n
i
v
e
r
s
i
t
￿
a
t
R
e
g
e
n
s
b
u
r
g
,
a
m
D
e
u
t
s
c
h
e
n
E
l
e
k
t
r
o
n
e
n
-
S
y
n
c
h
r
o
t
r
o
n
,
H
a
m
b
u
r
g
,
a
n
d
e
r
E
u
r
o
p
e
a
n
S
y
n
c
h
r
o
t
r
o
n
R
a
d
i
a
t
i
o
n
F
a
c
i
l
i
t
y
,
G
r
e
n
o
b
l
e
,
F
r
a
n
k
r
e
i
c
h
u
n
d
d
e
r
N
a
t
i
o
n
a
l
S
y
n
c
h
r
o
t
r
o
n
L
i
g
h
t
S
o
u
r
c
e
,
B
r
o
o
k
h
a
v
e
n
N
a
t
i
o
n
a
l
L
a
b
,
U
S
A
b
i
o
t
e
c
h
n
o
l
o
g
i
s
c
h
e
S
t
u
d
e
n
t
e
n
i
n
i
t
i
a
t
i
v
e
(
b
t
S
)
e
.
V
.
s
e
i
t
1
9
9
9
M
i
t
g
l
i
e
d
,
1
0
/
2
0
0
0
{
1
/
2
0
0
2
b
u
n
d
e
s
w
e
i
t
e
r
A
G
-
L
e
i
t
e
r
f
￿
u
r
d
i
e
V
e
r
m
i
t
t
l
u
n
g
v
o
n
P
r
a
k
t
i
k
a
;
P
r
o
j
e
k
t
l
e
i
t
u
n
g
(
W
W
W
-
b
a
s
i
e
r
t
e
P
r
a
k
t
i
k
u
m
s
b
￿
o
r
s
e
)D
a
n
k
s
a
g
u
n
g
1
5
1
D
a
n
k
s
a
g
u
n
g
B
e
i
d
e
r
i
n
d
i
e
s
e
r
A
r
b
e
i
t
b
e
s
c
h
r
i
e
b
e
n
e
n
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
w
a
r
e
n
a
u
￿
e
r
o
r
d
e
n
t
l
i
c
h
g
r
o
￿
e
S
c
h
w
i
e
r
i
g
k
e
i
t
e
n
z
u
￿
u
b
e
r
w
i
n
d
e
n
,
u
n
d
d
e
r
l
e
t
z
t
e
n
d
l
i
c
h
e
E
r
f
o
l
g
w
￿
a
r
e
o
h
n
e
d
i
e
B
e
i
t
r
￿
a
g
e
e
i
n
e
r
g
r
o
￿
e
n
Z
a
h
l
v
o
n
P
e
r
s
o
n
e
n
n
i
c
h
t
m
￿
o
g
l
i
c
h
g
e
w
e
s
e
n
.
A
u
￿
e
r
d
e
m
h
a
t
t
e
i
c
h
d
a
s
u
n
g
e
w
￿
o
h
n
l
i
c
h
e
G
l
￿
u
c
k
,
M
i
t
g
l
i
e
d
z
w
e
i
e
r
g
r
o
￿
e
r
A
r
b
e
i
t
s
g
r
u
p
p
e
n
(
i
n
F
r
a
n
k
f
u
r
t
u
n
d
M
a
r
b
u
r
g
)
z
u
s
e
i
n
,
w
a
s
d
i
e
A
r
b
e
i
t
s
-
u
n
d
D
i
s
k
u
s
s
i
o
n
s
m
￿
o
g
l
i
c
h
k
e
i
t
e
n
s
e
h
r
b
e
r
e
i
c
h
e
r
t
h
a
t
.
Z
u
e
r
s
t
b
e
d
a
n
k
e
i
c
h
m
i
c
h
s
e
h
r
h
e
r
z
l
i
c
h
b
e
i
m
e
i
n
e
m
D
o
k
t
o
r
v
a
t
e
r
,
P
r
o
f
.
D
r
.
R
u
d
o
l
f
K
.
T
h
a
u
e
r
,
f
￿
u
r
d
i
e
B
e
r
e
i
t
s
c
h
a
f
t
,
m
i
r
d
i
e
s
e
s
P
r
o
j
e
k
t
z
u
￿
u
b
e
r
t
r
a
g
e
n
,
f
￿
u
r
s
e
i
n
e
U
n
t
e
r
s
t
￿
u
t
z
u
n
g
u
n
d
s
e
i
n
e
G
e
d
u
l
d
.
G
e
n
a
u
s
o
h
e
r
z
l
i
c
h
b
e
d
a
n
k
e
i
c
h
m
i
c
h
b
e
i
m
e
i
n
e
m
B
e
t
r
e
u
e
r
v
o
r
O
r
t
i
n
F
r
a
n
k
f
u
r
t
,
D
r
.
U
l
r
i
c
h
E
r
m
l
e
r
,
f
￿
u
r
s
e
i
n
e
s
t
￿
a
n
d
i
g
e
H
i
l
f
s
b
e
r
e
i
t
s
c
h
a
f
t
u
n
d
d
i
e
p
r
a
k
t
i
s
c
h
e
U
n
t
e
r
s
t
￿
u
t
z
u
n
g
b
e
s
o
n
d
e
r
s
i
n
d
e
r
s
c
h
w
i
e
r
i
g
e
n
P
h
a
s
e
d
e
r
P
h
a
s
i
e
r
u
n
g
u
n
d
I
n
t
e
r
p
r
e
t
a
t
i
o
n
d
e
r
e
r
s
t
e
n
E
l
e
k
-
t
r
o
n
e
n
d
i
c
h
t
e
.
N
i
c
h
t
g
e
n
u
g
w
￿
u
r
d
i
g
e
n
k
a
n
n
i
c
h
d
i
e
u
n
g
e
h
e
u
r
e
A
r
b
e
i
t
,
d
i
e
D
r
.
S
e
i
g
o
S
h
i
m
a
i
n
d
i
e
R
e
i
n
i
g
u
n
g
u
n
d
K
r
i
s
t
a
l
l
i
s
a
t
i
o
n
d
e
r
H
m
d
a
u
s
M
.
m
a
r
b
u
r
g
e
n
s
i
s
u
n
d
d
i
e
E
n
t
w
i
c
k
l
u
n
g
d
e
r
S
e
-
M
a
r
k
i
e
r
u
n
g
g
e
s
t
e
c
k
t
h
a
t
.
A
u
￿
e
r
d
e
m
s
e
i
i
h
m
f
￿
u
r
d
i
e
￿
U
b
e
r
l
a
s
s
u
n
g
d
e
s
P
l
a
s
m
i
d
s
p
H
m
d
2
g
e
d
a
n
k
t
.
O
h
n
e
d
i
e
B
e
i
t
r
￿
a
g
e
d
i
e
s
e
r
d
r
e
i
P
e
r
s
o
n
e
n
w
￿
a
r
e
d
i
e
S
t
r
u
k
t
u
r
b
e
s
t
i
m
m
u
n
g
n
i
c
h
t
m
￿
o
g
l
i
c
h
g
e
w
e
s
e
n
.
B
e
i
P
r
o
f
.
D
r
.
H
a
r
t
m
u
t
M
i
c
h
e
l
b
e
d
a
n
k
e
i
c
h
m
i
c
h
f
￿
u
r
d
i
e
A
u
f
n
a
h
m
e
a
l
s
G
a
s
t
i
n
s
e
i
n
e
F
r
a
n
k
f
u
r
t
e
r
A
b
t
e
i
l
u
n
g
.
H
e
r
r
n
P
r
o
f
.
D
r
.
B
e
r
n
d
L
u
d
w
i
g
d
a
n
k
e
i
c
h
f
￿
u
r
d
i
e
R
o
l
l
e
d
e
s
o
Æ
z
i
e
l
l
e
n
B
e
t
r
e
u
e
r
s
a
n
d
e
r
F
r
a
n
k
f
u
r
t
e
r
U
n
i
v
e
r
s
i
t
￿
a
t
.
C
l
e
m
e
n
s
V
o
n
r
h
e
i
n
(
G
l
o
b
a
l
P
h
a
s
i
n
g
L
t
d
.
,
C
a
m
b
r
i
d
g
e
,
U
K
)
d
a
n
k
e
i
c
h
f
￿
u
r
d
i
e
U
n
t
e
r
-
s
t
￿
u
t
z
u
n
g
m
i
t
S
H
A
R
P
,
s
c
h
n
e
l
l
e
n
A
l
p
h
a
-
R
e
c
h
n
e
r
n
u
n
d
s
e
i
n
e
n
B
e
m
￿
u
h
u
n
g
e
n
z
u
r
B
e
s
t
i
m
-
m
u
n
g
d
e
r
N
C
S
.
E
i
n
h
e
r
z
l
i
c
h
e
r
D
a
n
k
g
e
h
t
a
n
A
n
n
e
t
t
e
R
o
t
h
f
￿
u
r
d
i
e
H
i
l
f
e
b
e
i
d
e
r
G
r
o
￿
f
e
r
m
e
n
t
a
t
i
o
n
v
o
n
M
.
m
a
r
b
u
r
g
e
n
s
i
s
,
e
b
e
n
s
o
a
n
T
h
o
m
a
s
H
a
d
e
r
,
D
r
.
R
o
b
e
r
t
H
u
b
e
r
,
P
r
o
f
.
D
r
.
K
.
O
.
S
t
e
t
t
e
r
(
a
l
l
e
U
n
i
v
e
r
s
i
t
￿
a
t
R
e
g
e
n
s
b
u
r
g
)
u
n
d
R
e
i
n
h
a
r
d
B
￿
o
c
h
e
r
(
M
P
I
M
a
r
b
u
r
g
)
.
A
m
M
P
I
i
n
M
a
r
b
u
r
g
d
a
n
k
e
i
c
h
a
u
￿
e
r
d
e
m
J
￿
o
r
g
K
a
h
n
t
f
￿
u
r
d
i
e
D
u
r
c
h
f
￿
u
h
r
u
n
g
v
o
n
M
A
L
D
I
-
T
O
F
-
M
e
s
s
u
n
g
e
n
u
n
d
J
￿
u
r
g
e
n
K
o
c
h
f
￿
u
r
d
i
e
H
i
l
f
e
b
e
i
d
e
r
D
u
r
c
h
f
￿
u
h
r
u
n
g
v
o
n
A
A
S
-
E
x
p
e
r
i
m
e
n
t
e
n
u
n
d
d
e
n
E
x
p
o
r
t
d
e
r
A
n
a
e
r
o
b
e
n
t
e
c
h
n
i
k
n
a
c
h
F
r
a
n
k
f
u
r
t
s
o
w
i
e
G
e
r
r
i
t
B
u
-
u
r
m
a
n
f
￿
u
r
d
i
e
￿
U
b
e
r
l
a
s
s
u
n
g
d
e
s
P
l
a
s
m
i
d
s
p
H
m
d
3
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R
a
l
f
K
r
￿
u
g
e
r
(
I
n
s
t
i
t
u
t
f
￿
u
r
A
n
a
l
y
t
i
s
c
h
e
u
n
d
I
n
s
t
r
u
m
e
n
t
e
l
l
e
C
h
e
m
i
e
,
U
n
i
F
r
a
n
k
f
u
r
t
)
h
a
t
s
i
c
h
m
i
t
M
A
L
D
I
-
M
e
s
s
u
n
g
e
n
a
n
d
e
n
j
H
m
d
-
M
i
k
r
o
k
r
i
s
t
a
l
l
e
n
v
e
r
d
i
e
n
t
g
e
m
a
c
h
t
,
M
a
r
t
i
n
a
M
e
r
t
e
n
s
(
I
n
s
t
i
t
u
t
f
￿
u
r
A
n
o
r
g
a
n
i
s
c
h
e
C
h
e
m
i
e
/
A
n
a
l
y
t
i
s
c
h
e
C
h
e
m
i
e
,
U
n
i
F
r
a
n
k
f
u
r
t
)
m
i
t
T
X
R
F
-
M
e
s
s
u
n
g
e
n
z
u
m
N
a
c
h
w
e
i
s
d
e
r
S
e
-
I
n
k
o
r
p
o
r
a
t
i
o
n
.
F
￿
u
r
v
i
e
l
e
w
e
r
t
v
o
l
l
e
I
n
f
o
r
m
a
t
i
o
n
e
n
d
a
n
k
e
i
c
h
a
l
l
e
n
,
d
i
e
a
n
d
e
n
K
u
r
s
e
n
P
E
P
C
I
I
2
0
0
0
(
E
M
B
L
H
a
m
b
u
r
g
)
u
n
d
R
a
p
i
D
a
t
a
2
0
0
1
(
N
S
L
S
,
B
r
o
o
k
h
a
v
e
n
)
b
e
t
e
i
l
i
g
t
w
a
r
e
n
,
u
n
t
e
r
a
n
-
d
e
r
e
m
P
a
u
l
T
u
c
k
e
r
,
E
l
e
n
i
M
u
m
t
s
i
d
u
u
n
d
E
h
m
k
e
P
o
h
l
(
a
l
l
e
E
M
B
L
)
s
o
w
i
e
B
o
b
S
w
e
e
t1
5
2
(
B
r
o
o
k
h
a
v
e
n
)
.
F
￿
u
r
i
h
r
e
U
n
t
e
r
s
t
￿
u
t
z
u
n
g
b
e
i
d
e
r
M
A
D
-
D
a
t
e
n
s
a
m
m
l
u
n
g
a
n
d
e
r
S
t
a
t
i
o
n
X
1
2
C
(
B
r
o
o
k
-
h
a
v
e
n
)
d
a
n
k
e
i
c
h
J
i
m
P
￿
u
g
r
a
t
h
(
M
S
C
/
R
i
g
a
k
u
)
,
B
r
a
m
S
c
h
i
e
r
b
e
e
k
(
B
r
u
k
e
r
/
N
o
n
i
u
s
)
u
n
d
A
n
a
n
d
S
a
x
e
n
a
(
N
S
L
S
)
;
f
￿
u
r
w
e
r
t
v
o
l
l
e
T
i
p
s
z
u
r
A
n
w
e
n
d
u
n
g
v
o
n
S
O
L
V
E
u
n
d
R
E
S
O
L
V
E
T
o
m
T
e
r
w
i
l
l
i
g
e
r
(
L
o
s
A
l
a
m
o
s
)
,
f
￿
u
r
e
i
n
e
E
i
n
f
￿
u
h
r
u
n
g
i
n
d
e
n
k
o
r
r
e
k
t
e
n
G
e
b
r
a
u
c
h
v
o
n
S
n
B
C
h
u
c
k
W
e
e
k
s
(
H
H
M
I
)
.
N
e
b
e
n
d
e
n
b
i
s
h
e
r
g
e
n
a
n
n
t
e
n
h
a
b
e
n
z
a
h
l
r
e
i
c
h
e
W
i
s
s
e
n
s
c
h
a
f
t
l
e
r
a
n
d
e
n
b
e
s
u
c
h
t
e
n
S
y
n
c
h
r
o
t
r
o
n
m
e
￿
p
l
￿
a
t
z
e
n
z
u
r
D
a
t
e
n
s
a
m
m
l
u
n
g
b
e
i
g
e
t
r
a
g
e
n
,
d
a
r
u
n
t
e
r
A
n
d
r
e
w
T
h
o
m
p
s
o
n
(
B
M
1
4
,
I
D
2
9
)
,
G
o
r
d
o
n
L
e
o
n
a
r
d
(
B
M
1
4
)
,
M
a
n
f
r
e
d
B
u
r
g
h
a
m
m
e
r
u
n
d
C
h
r
i
s
t
i
a
n
R
i
e
k
e
l
(
I
D
1
3
)
,
R
a
i
m
o
n
d
R
a
v
e
l
l
i
(
I
D
1
4
)
,
A
l
e
x
a
n
d
e
r
P
o
p
o
v
(
X
3
1
)
,
O
l
g
a
M
a
y
a
n
s
u
n
d
E
h
m
k
e
P
o
h
l
(
B
W
7
A
)
,
P
a
u
l
T
u
c
k
e
r
(
X
1
3
)
u
n
d
V
i
k
t
o
r
L
a
m
z
i
n
(
E
M
B
L
-
S
t
a
t
i
o
n
e
n
)
.
B
e
i
G
￿
u
n
t
e
r
F
r
i
t
z
s
c
h
u
n
d
I
l
m
e
S
c
h
l
i
c
h
t
i
n
g
b
e
d
a
n
k
e
i
c
h
m
i
c
h
f
￿
u
r
d
i
e
i
r
r
e
g
u
l
￿
a
r
e
A
b
-
t
r
e
t
u
n
g
v
o
n
M
e
￿
z
e
i
t
a
n
d
e
r
S
t
a
t
i
o
n
B
W
7
B
,
w
a
s
d
i
e
A
u
f
n
a
m
e
d
e
s
2
.
3
￿
A
-
D
a
t
e
n
s
a
t
z
e
s
e
r
m
￿
o
g
l
i
c
h
t
h
a
t
.
E
i
n
h
e
r
z
l
i
c
h
e
s
D
a
n
k
e
s
c
h
￿
o
n
a
n
H
e
i
d
i
M
￿
u
l
l
e
r
f
￿
u
r
d
i
e
S
y
n
t
h
e
s
e
d
e
r
O
l
i
g
o
s
u
n
d
B
a
r
b
a
r
a
S
c
h
i
l
l
e
r
f
￿
u
r
d
i
e
A
u
f
r
e
c
h
t
e
r
h
a
l
t
u
n
g
u
n
s
e
r
e
r
I
T
-
I
n
f
r
a
s
t
r
u
k
t
u
r
,
a
n
E
b
e
r
h
a
r
d
W
a
r
k
e
n
t
i
n
f
￿
u
r
s
e
i
n
e
s
t
e
t
e
u
n
d
f
r
e
u
n
d
l
i
c
h
e
H
i
l
f
s
b
e
r
e
i
t
s
c
h
a
f
t
u
n
d
f
￿
u
r
m
a
n
c
h
e
n
T
i
p
u
n
d
m
a
n
c
h
e
H
i
l
f
e
s
t
e
l
-
l
u
n
g
i
n
k
r
i
s
t
a
l
l
o
g
r
a
p
h
i
s
c
h
e
n
P
r
o
b
l
e
m
f
￿
a
l
l
e
n
.
A
l
e
x
H
a
a
s
s
e
i
f
￿
u
r
d
i
e
z
u
v
e
r
l
￿
a
s
s
i
g
e
B
e
s
c
h
a
￿
u
n
g
v
o
n
J
A
C
S
-
A
r
t
i
k
e
l
n
g
e
d
a
n
k
t
.
D
a
n
k
e
a
n
d
i
e
I
n
i
t
i
a
t
o
r
e
n
u
n
d
P
r
o
m
o
t
o
r
e
n
d
e
r
(
m
i
t
t
l
e
r
w
e
i
l
e
f
a
s
t
s
c
h
o
n
v
e
r
g
e
s
s
e
n
e
n
)
l
e
g
e
n
d
￿
a
r
e
n
T
e
a
t
i
m
e
,
I
-
P
e
n
g
C
h
e
n
,
D
a
n
i
e
l
U
n
g
a
r
,
u
n
d
d
e
n
T
e
i
l
n
e
h
m
e
r
n
u
n
d
L
a
b
o
r
k
o
l
l
e
-
g
e
n
Y
o
s
h
i
t
a
k
e
M
a
e
d
a
,
T
h
o
m
a
s
O
s
t
e
r
m
a
n
n
,
W
o
l
f
g
a
n
g
G
r
a
b
a
r
s
e
,
A
n
e
t
t
e
K
l
i
n
g
e
r
,
A
g
n
e
s
S
z
m
o
l
e
n
s
z
k
y
,
C
h
r
i
s
t
o
p
h
R
e
i
n
h
a
r
t
,
u
n
d
d
e
r
n
￿
a
c
h
s
t
e
n
G
e
n
e
r
a
t
i
o
n
,
D
a
n
k
a
E
l
e
z
,
H
i
l
d
u
r
P
a
l
s
d
o
t
t
i
r
,
G
u
o
h
o
n
g
P
e
n
g
h
f
￿
u
r
s
c
h
￿
o
n
e
S
t
u
n
d
e
n
n
i
c
h
t
n
u
r
a
m
I
n
s
t
i
t
u
t
.
S
e
h
r
h
e
r
z
l
i
c
h
b
e
d
a
n
k
e
i
c
h
m
i
c
h
b
e
i
K
a
r
i
n
A
.
J
a
s
c
h
k
o
w
i
t
z
,
J
u
t
t
a
K
r
e
i
l
o
s
,
U
l
i
Z
.
,
I
n
g
r
i
d
A
l
b
e
r
t
,
S
e
v
i
l
f
￿
u
r
F
r
e
u
n
d
s
c
h
a
f
t
u
n
d
g
u
t
e
n
R
a
t
.
S
c
h
l
i
e
￿
l
i
c
h
b
e
d
a
n
k
e
i
c
h
m
i
c
h
b
e
i
m
e
i
n
e
n
E
l
t
e
r
n
u
n
d
m
e
i
n
e
m
B
r
u
d
e
r
,
n
i
c
h
t
n
u
r
f
￿
u
r
d
i
e
z
u
m
S
c
h
r
e
i
b
e
n
h
i
l
f
r
e
i
c
h
e
E
s
p
r
e
s
s
o
m
a
s
c
h
i
n
e
.